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INTEODUCTOItY  LETTEE. 


WASHiNaTON,  March  16, 1870/ ' 
SiE :  I  have  the  honor  to  transmit  herewith  my  report  on  the  statisti<!9. 
of  mining  in  the  States  and  Territories  west  of  the  Eocky  Mountaiav^  ' 
including  Colorado,  Is'ew  Mexico,  Wyoming,  and  Montana,  which  are  not 
wholly  within  that  category. 
I  estimate  the  bullion  product  for  the  year  1869  as  follows : 

California $20,000,000 

Nevada 14,000,000 

Oregon  and  Washington 4,000,000 

Idaho 7,000,000 

Montana 12,000,000 

Colorado  and  Wyoming 4,000,000 

New  Mexico 500,000 

Arizona 1,000,000 

All  other  sources 1,000,000 

63,500,000 


The  falling  off.  as  compared  with  the  product  of  1868,  is  less  than  the 
severe  drought,  affecting  the  placer  mines,  the  disastrous  conflagration 
in  three  most  important  silver  mines,  and  the  disturbances  caused  by 
miners'  strikes  in  various  localities,  would  lead  us  to  expect.  In  fact, 
the  decrease  in  the  placer  product  has  been  partly  counterbalanced  by 
an  increased  yield  from  quartz  mining ;  and  it  is  especially  encourag- 
ing that  the  causes  of  decrease  have  been  temporary,  like  a  bad  season 
in  agriculture,  or  the  accidental  destruction  of  buildings  in  manu- 
factures, while  the  causes  of  increase  have  been  such  as  may  be  expected 
to  operate  with  augmented  effect  hereafter.  I  cannot  but  consider  the 
prospects  of  our  mining  industry  in  the  precious  metals  as  far  more 
promising  than  they  were  a  year  ago.  One  phenomenon,  which  is 
almost  universal,  carries  better  augury  for  the  future  than  any  number 
of  new  and  startling  discoveries.  I  refer  to  the  reduction  of  wages  and 
other  items  of  hitherto  unreasonable  expense.  This  relieves  mining 
enterprises  from  a  burden  which  they  have  in  general  not  been  able 
to  bear,  and  which  has  been  laid  upon  no  other  industry  in  this  coun- 
try in  the  same  degree. 

I  beg  to  call  particular  attention  to  that  part  of  the  accompanying 
report  devoted  to  the  mining  law,  and  to  ask  that  it  may  be  considered 
m  connection  with  the  more  extended  discussion  of  the  principles  under- 
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lying  this  mibject,  in  my  last  report,  which  I  have  not  felt  at  liberty, 
merely  for  fclie  sake  of  literary  or  logical  completeness,  to  repeat. 

With  regard  to  the  wisdom,  propriety,  and  necessity  of  a  national 
school  of  mines,  I  see  no  reason  to  change  the  opinions  expressed  and 
enforce^  to  the  best  of  my  ability  in  my  former  report.  Time  and  more 
extensive  observation  have  only  confirmed  me  in  the  views  there  laid  down, 
a^d  the  plan  of  such  a  school  as  there  sketched  would,  I  think,  be  the 
best'.now  practicable. 

I'.The  pages  devoted  to  mineral  deposits  in  general,  mechanical  appli- 
.  uAces,  and  metallurgical  processes,  do  not,  of  course,  exhaust  the  subject 
.'their  object  is  to  give  such  a  general  view  as  will  be  of  service  to  our 
*  own  citizens,  and  at  the  same  time  demonstrate  to  the  world  the  high 
excellence  in  many  respects  already  attained  by  American  miners  and 
metallurgists.  We  have  proved  with  overwhelming  evidence  that  the 
mineral  resources  of  the  country  are  unequaled  in  the  world.  It  can- 
not fail  to  strengthen  our  national  reputation  and  financial  credit,  if  we 
show  with  equal  clearness  that  we  possess  the  necessary  skill  and  expe- 
rience to  utilize  those  resources,  and  to  maintain  the  commercial  power 
which  is  sure  to  arise  on  such  a  foundation. 

I  am  deeply  indebted  to  a  large  number  of  gentlemen,  in  various  parts 
of  the  country,  for  most  generous  and  valuable  assistance  in  the  pre- 
paration of  this  report.  Frequently  this  has  been  rendered  without  any 
reward ;  where  money  has  been  paid,  it  has  seldom  exceeded  the  amount 
of  expense  actually  incurred  by  the  parties ;  and  in  every  case  I  have 
paid  less  than  the  same  service  would  receive  from  ordinary  employers. 

Wherever  practicable  I  have  mentioned  the  names  of  these  gentle- 
men in  connection  with  the  information  furnished  by  them,  but  in  many 
cases  I  have  taken  such  liberties  with  their  notes  and  reports  that  it 
would  not  be  just  to  hold  the  authors  responsible  for  contributions  which 
I  have  combined  and  altered,  or  estimates  which  I  have  overruled.  I 
can,  in  many  such  cases,  only  give  the  following  general  acknowledg- 
ments, and  say  that  while  the  credit  of  their  generous  labors  should 
attach  to  these  gentlemen,  any  hostile  criticism  arising  by  reason  of  the 
results  of  those  labors  as  they  appear  in  this  report  should  probably  be 
turned  upon  the  commissioner. 

I  desire  to  express  my  acknowledgments  in  this  place  to  the  following 
gentlemen,  besides  those  named  in  the  course  of  the  report. 

California, — ^Mr.  Walter  A.  Skidmore,  who  superintended  for  me  the 
distribution  of  blanks,  and  managed  the  necessary  correspondence  m 
that  State  with  great  judgment  and  industry ;  Mr.  J.  F.  Nesmith,  of 
Grass  Valley,  for  notes  on  the  progress  of  mining  in  that  locality ;  Messrs. 
Ashbumer,  Louis  Janin,  Hittell,  Harte,  and  others,  of  San  Francisco, 
for  general  assistance. 

Nevada, — ^Messrs.  J.  H.  Boalt,  C.  A.  Stetefeldt,  Eugene  Eiotte,  C.  C. 

Lane,  A.  A.  Curtis,  John  Howell,  and  D.  C.  McKenney,  of  Austin, 

/or  much  valuable  information  concerning  Eastern  Nevada,  principally 


INTRODUCTION.  9 

collected  and  arranged  by  Mr.  Boalt;  Messrs.  C.  A.  Laekhardt  and 
Alexis  Janin,  of  Virginia  City ;  Messrs.  £.  F.  Donne,  C.  B.  Dahlgren, 
W.  S.  Keyes,  George  H.  WiUard,  and  others,  of  White  Pine. 

Ortgwiu — ^Messrs.  S.  G.  Beed,  J.  C.  Ainsworth,  S.  C.  MiUs,  Mark  King, 
of  Portland ;  Bev.  T.  Condon,  and  Mr.  A.  Edgar,  of  Dalles  City  ^  Silas 
Day,  Jacksonville ;  W.  V.  Binehart,  J.  L.  Miller,  Dr.  Horsley,  Canon 
City;  E.  W.  Beynolds,  Baker  City ;  J.  B.  Griffin,  Bnckel mine. 

Idaho. — ^W.  A.  Atlee,  P.  S.  Bnckminster,  and  others,  Boise  City ;  H. 
Wallmdge,  J.  M.  Adams,  and  others,  Silver  City ;  B.  Hurley,  Warren's 
Camp. 

Montana. — ^Mr.  Angnstns  Steitz,  of  Helena,  prepared  ^e  greater  part 
of  the  report  on  this  Territory,  but  is  not  wholly  responsible  for  its  present 
fonn«  In  addition  to  him,  thanks  are  due  to  Messrs.  Granville  Stuart, 
8.  F.  Donlap,  Charles  Besserer,  Judge  Lovell,  and  General  Wilson,  for 
valuable  statistics  of  their  respective  counties;  to  Mr.  George  Weare,  of 
Helena,  for  an  excellent  pax)er  on  the  country  east  of  the  Bell  Bange ; 
and  to  Messrs.  Hendrie,  Irwine,  Town,  Metcalf,  BoUwitt,  and  many 
others,  for  courteous  assistance. 

Colorado. — ^Among  many  who  received  me  with  cordiality  and  assisted 
me  with  zeal,  I  would  mention  particularly  Messrs.  Byers,  Thomas,  and 
Jones,  of  Denver ;  Messrs.  Clark,  Bradley,  and  Von  Schulze,  of  Central 
City ;  and  Messrs.  Cushman,  Hnepeden,  Welters,  Briickner,  Stolting, 
and  Kurtz,  of  Georgetown. 

New  Mexico. — Mr.  William  Briickner,  whose  investigations  furnished 
the  notes  for  these  chapters,  desires  acknowledgments  to  be  made  to 
Captain  N.  S.  Davis,  M.  Bloomfield,  Mr.  Stiimberg,  J.  A.  Miller,  Charles 
Keerl,  B.  B.  Willison,  (United  States  mineral  surv^eyor  of  New  Mexico,) 
Dr.  H.  Hilgert  and  Dr.  A.  Blatchley,  for  assistance  rendered  him. 

Wyoming. — ^Notes  from  this  Territory,  also,  were  collected  by  Mr. 
Briickner,  who  received  valuable  aid  from  Dr.  H.  Hahn,  Mr.  Erwin,  A. 
Steck,  Judge  Bockwell,  J.  W.  Anthony,  J.  Morin,  S.  Ettlinger,  Charles 
J.  Hazard,  (editor  of  the  Sweetwater  Mines,)  and  Messrs.  Taylor, 
Roberts  and  Eddy. 

The  part  devoted  to  mechanical  appliances  of  mining  is  the  work  of 
Professor  W.  P.  Blake,  and  I  believe  it  could  not  have  been  in  better 
hands.  Limited  as  to  time,  space,  and  means,  Professor  Blake  has 
nevertheless  succeeded  in  presenting  a  general  view  of  the  subject 
intrusted  to  him,  which  shows  his  great  familiarity'  with  the  whole  field, 
and  will  be,  I  trust,  very  serviceable  to  the  country.  I  would  acknow- 
ledge further  the  assistance  of  Dr.  P.  H.  Van  der  Weyde,  of  New  York, 
in  the  preparation  of  a  chapter  upon  wind  as  a  motor ;  and  the  verj- 
intelligent  co-operation  of  Mr.  A.  Eilers,  mining  engineer,  in  the  labor 
of  editing  and  arranging  the  whole  report. 

During  my  annual  journeys  of  1868  and  1869,  amounting  in  all  to 
some  23,000  miles,  and  embracing  portions  of  California,  Oregon, 
Nevada,  Idaho,  Utah,  Wyoming,  and  Colorado,   1  was  officially  t\\^ 
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recipient  of  courtesies  from  the  various  transportation  companies,  by 
means  of  which  several  thousand  dollars  of  expense  were  saved  to  the 
government  in  the  preparation  of  these  reports.  Foremost  among  these 
I  would  name  the  house  of  Wells^  Fargo  &  Co.,  which  put  at  my 
disposal  not  only  the  facilities  of  travel,  but  the  services,  in  the  collec- 
tion of  information,  'of  its  numerous  agents  throughout  the  mining 
districts.  Free  transportation  was  officially  furnished,  also,  by  the 
Union  Pacific,  Central  Pacific,  California  Pacific,  Napa  Valley  and 
Oregon  railroad  companies,  the  Oregon  Stage  Company,  Edgar's  Canon 
City  stage  line,  John  Hailey 's  overland  line  from  Umatilla  to  Salt  Lake, 
and  Wilson's  White  Pine  and  Austin  line- 
In  bringing  to  a  close  the  arduous  work  of  preparing  this  volume,  I 
desire  to  thank  the  department  for  the  enlightened  sympathy  with  which 
the  subjects  intrusted  to  me  have  hitherto  been  regarded,  and  to  express 
the  hope  that  the  accompanying  report  will  be  found  worthy  of  the 
confidence  reposed  in  its  author. 

I  have  the  honor  to  be  yours,  respectfully, 

E.  W.  EAYMOND, 
TJ.  8.  Commissioner  of  Mining  8tatisti<^, 
Hon.  GEORaE  S.  Boutwell, 

Secretary  of  the^  Treasury. 


P^RT  I. 


CONDITION  OF  MINING  INDUSTRY. 


SECTION   I.— CALIFORNIA. 


CHAPTER  I. 

METHOD   OF   COLLECTING   STATISTICS. 

Desirons  of  obtaining  as  much  information  as  possible  with  the  limited 
pfopriation  at  my  disposal,  and  also  of  having  this  infonnation 
"anged  according  to  a  uniform  plan,  so  that  it  might  be  introduced  in 
'  report  in  a  comprehensible  and  intelligible  manner  without  being 
»  voluminous,  I  had  deemed  it  best,  after  mature  deliberation,  to 
kke  the  attempt  to  collect  certain  statistics  by  issuing  blanks.  Five 
Eerent  blanks  were  prepared :  No.  1,  to  contain  the  production  of  gold 
i  silver  during  the  year;  No.  2,  the  producing  mines jfNo.  3,  the  min- 
r  claims ;  No.  4,  the  costs  of  mining  and  reducing  ores ;  and  No.  5,  the 
lis  running  in  a  certain  district.  These  blanks  were  sent  to  one  or 
are  principal  agents  in  each  State  or  Territory,  with  instructions  to 
stribnte  the  same  in  the  following  manner :. 

L  To  send  sets  to  county  assessors,  district  assessors,  and  county 
rveyors. 

2.  To  the  editors  of  newspax)ers  in  each  county,  with  request  of  call- 
l  attention  to  the  import<ance  of  gathering  statistics  editoriaUy. 

3.  To  superintendentis  of  leading  mines. 

4.  To  the  owners  or  superintendents  of  all  mills  contained  in  the  list 
iblished  in  Langley's  Pacific  Coast  Directory  for  1867. 

5.  To  agents  of  WeUs,  Fargo  &  Co.  in  the  principal  mining  towns. 

6.  To  prominent  individusds  in  the  various  counties  known  to  be 
ti^rest^  in  mining. 

7.  To  proprietors  of  smelting  furnaces  and  "process'^  men. 

8.  To  procure  information  in  relation  to  new  mills.  &c.,  from  foundries 
d  iron  works,  and  to  send  blanks  to  owners  ana  superintendents  of 
ch  mills. 

9.  To  call  personally  on  such  mine  owners  and  superintendents  as 
ight  be  located  in  the  immediate  vicinity  of  any  agent's  place  of  res- 
eace. 

The  result  has  been,  on  the  whole,  a  great  disappointment  to  me  as 
r  as  the  use  of  the  blanks  is  concerned.  In  fact,  none  were  received 
'oi)erly  filled,  except  from  California,  and  even  those  very  scattering. 
i  that  State  it  was  remarked^  as  a  general  rule,  that  the  superintendent 
Mdined  giving  any  information  whatever,  except  after  consultation  with 
imers.  The  best  and  fullest  returns  were  from  owners  who  superin- 
snded  their  own  mines  and  mills.  Many  of  the  owners  of  mines  residing 
i  San  Francisco  have  not  been  willing  to  give  any  information  what- 
ver. 

The  following  statement  will  show  forcibly  the  indifference  with  which 
dquests  for  information  have  been  treated  in  most  cases. 
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Statement  showing  number  of  blanks  sent  and  anetoers  recewedfor  Cdltfomia. 


Coo&ty. 


Alpine  ... 
Amador.. 

Batte 

Calaveras 
El  Dorado 
Placer — 
Plnmaa... 
Shasta... 
Sierra.... 
Taolamne 


Ko.  of  sets 

of  blanks 

sent. 


No.  of  an- 
swers 
received. 


10 

S 

33 

S 

8 

S 

24 

8 

18 

1 

36 

6 

S3 

3 

10 

S 

5fil 

1 

18 

4 

Coonty. 


Yaba 

Inyo  and  Kern 

Trinity  and  Siskiyoii . . . 
Klamath  and  Del^Norte. 
Mono  and  Loe  Angeles. 

Mariposa 

Nevskda 


No.  of  sets 

of  blanks 

sent. 


Total. 


14 

4 
4 
4 
3 


Na  of  an- 
swers 
receiTed. 


S34 


3 
2 


1 
31 


Blank  No.  1. — Only  two  or  three  of  this  class  were  returned  filled, 
the  qnartz  miners  declining  as  a  role  to  give  the  information  reqnirea 
under  the  heads  "  No.  of  tons  of  ore,'' "  average  yield,'' "  total  product,"  &c. 
Other  information  required  on  this  blank  was  sometimes  given  on  blanks 
Nos.  2  and  5. 

Blcmk  No.  2. — ^This  blank  has  received  more  attention  and  has  been 
well  filled,  in  m  number  of  cases,  except  the  last  column — ^^  Product  of 
the  year.'' 

Blank  No.  3. — ^Few  of  these  were  returned  at  all,  probably  because 
there  are  but  few  "live"  claims  which  would  not  come  under  the  head  of 
"  producing  mines"  in  blank  No.  2. 

Blank  No.  4. — ^This  blank  has  been  well  filled  from  every  county  wher- 
ever there  was  a  disposition  shown  to  give  any  information. 

Blank  No.  5. — ^Has  received  prompt  attention  and  contains  a  large  • 
proportion  of  the  mills  running  in  the  various  districts. 

The  cement  and  placer  miners  have,  with  very  few  exceptions,  refused 
to  furnish  any  information  whatever. 

A  striking  instance  of  the  imperfection  of  returns  in  blanks  is  furnished 
by  the  following  table,  taken  from  the  report  of  the  surveyor  general 
of  the  State.  This  table  does  not  give  the  number  of  stamps,  which 
affords  the  true  measure  of  capacity.  But  a  simple  examination  is  suf&- 
cient  to  show  that  the  returns  are  wanting  in  uniformity,  and  sometimes 
quite  absurd.  The  table  is  copied  from  the  printed  report,  and  the  totals 
of  1867-'8  are  mostly  erroneous  by  reason  of  clerical  or  typographical 
errors.  As  the  figures  stand,  the  totals  should  be :  number  of  mills,  361 ; 
tons  crushed,  393,480 ;  number  of  ditches,  874 ;  miles  in  length,  11,949}; 
inches  of  water  per  day,  211,896.  Yet  this  year  is  in  some  respects  better 
reported  than  the  last.  •  In  the  latter  case  clerical  accuracy  has  be^^ 
blindly  maintained  by  correctly  adding  the  figures  from  the  different 
counties,  but 'without  any  censorship.  Thus  we  have  22  mills  in  Placer 
County  crushing  702,760  tons  of  quartz,  or  more  than  one  hundred  tons 
daily  for  each  null,  whereas  12  of  the  same  mills  the  year  before  crushed 
only  2,760  tons,  or  less  than  one  ton  daily  per  miU.  At  the  same  time, 
Nevada  County,  known  to  be  the  foremost  quartz-mining  district  in  the 
State,  is  reported  as  crushing,  with  73  mills,  but  125,000  tons,  or  between 
six  and  seven  tons  daily  per  mill.  It  is  not  probable  that  50,000  tons 
were  crushed  in  Placer  County  during  the  year,  and  this  return  should 
have  been  altered  or  discarded.  In  this  case,  the  total  of  tons  cruised 
in  the  State  would  be  reduced  to  nearly  what  it  was  the  year  before. 
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taen—ieofi 

1809-18T0. 

«u™-n^ 

M^..nC^ 

dUUTK  MILLa. 

^0.^^ 

i 

1 
1 

1 

M 

1 

1 
1 

1 

3 

1 

1 

J«tai. 

IhOm. 

3 

3 

SO 

09,140 
^UO 

11.330 

*i 

30 

SO 

m 

fWO 

99 

aa4 

«,30fl 

Vi 

£4 

s,™ 

si 

5,383 

30 

naw 

39 

31130 

53 

4 

OS 

w 

a,  coo 

14,IS9 

3 

74 

90 

so 

tiSS 

BOO 

3,000 

9 

000 

3 

u 

vte 

a 

1,810 

» 

19 

as 

11.  BOO 

10 

SB 

4,000 

30 

35,000 

SO 

SO 

3,500 

» 

au 

1 

■ 

300 

3 

» 

" 

10 

1» 

i 

3TO 
99* 

14.000 

...?. 

193^000 

33 

30 

379 

'S 

f 

i 

19 

300 

33 

»S 

330 

m49B 

14  000 
3,800 

19 

«ooa 

1.400 

ao' 

930 

a 

10 

aoo 

" 

10 

>; 

^ 

100 

45.aM 

u 

1 

s 

109 

397 

iiiio 

no 

T.aio 

T.400 

44 

33,800 

11 

103 

8,140 

0 

19,000 

n 

«n 

MIOO 

9 

S,BOO 

IT 

63 

360 

«. 

330 

i.045.™i 

ia« 

D,  the  mill  in  K  ditchon  are  reported  sometimes  with  and  sometimes 
b  the  snbaidiary  branches.  Thus  Tuolumne  appears  in  18C7-'8 
0  ditches,  agf^gating  7,210  miles  in  length  and  in  1869-'70  with 
lies,  having  an  aggregate  length  of  192  miles.  Yet  the  amount  of 
employed,  as  reported,  has  only  fallen  from  7,400  to  6,740  inches 

These  examples  will  show  that  the  table,  made  up  from  the  re- 
f  district  assessors,  cannot  bear  discussion.    It  does  not  even 

the  data  upon  which  to  base  an  estimate  of  the  relative  progress 
-tz,  cement,  aud  placer  mining.    In  the  present  state  of  anhirs, 
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no  returns  thas  collected  can  be  implicitly  relied  npon.  They  may  be 
incidentally  valoable,  bat  they  must  be  revised  and  edited  by  experts 
before  they  can  become  the  basis  of  trustworthy  statistics. 

Langley's  Pacific  Coast  Directory,  quoted  by  Mr.  Boss  Browne  in  his 
second  report,  is  a  specimen  of  a  different  method  and  reflects  high  credit 
on  the  industry  and  intelligence  of  its  compilers.  It  is  the  result  of  a 
combination  of  means,  including  both  correspondence  and  personal  in- 
spection. I  sincerely  trust  its  publication  may  be  continued,  as  the  lists 
of  stamp  mills,  &c.,  which  it  has  furnished  have  thus  far  been  the 
most  fall  and  trustworthy  obteined  from  any  quarter  within  my  knowl- 
edge. 

I  have  accordingly  employed  this  means  only  as  auxiliary ;  and,  in  my 
reports  from  other  States  and  Territories  than  California,  have  used  the 
blanks  principally  as  suggestive  statements  to  my  correspondents  and 
assistants  of  the  points  concerning  which  information  is  desirable. 
Besidents  of  the  different  districts  have  been  appealed  to,  and  all  re- 
ports have  been,  as  far  a?  possible,  controlled  by  comparison  with  data 
from  other  sources,  including  especially  statistical  publications  of  States 
and  counties,  shipments  of  bullion  by  express,  population  and  ruling 
rates  of  wages  in  different  districts,  statements  of  merchants,  duration 
of  the  mining  season  for  placers,  supply  of  water,  &c.  This  mixed  sys- 
tem is  the  best  that  can  be  adopted  under  the  limited  appropriations 
made  for  the  purpose";  and  though  the  results  are,  in  many  instances, 
rather  estimates  than  statistics,  I  believe  they  are  sufficiently  accurate 
to  possess  practical  value. 


CHAPTER  II. 

INYO  COUNTY. 

A  great  deal  of  activity  has  prevailed  in  this  county  during  the  year. 
The  discovery  of  the  richness  of  the  veins  at  Cerro  Gordo  and  vicinity 
has  attracted  much  population,  and  over  seven  hundred  claims  have 
been  taken  up.  A  few  of  these  mines  had  been  worked  before  by  Mex- 
icans, but  to  only  a  small  extent.  Daring  the  last  year,  however,  a 
great  many  mines  have  been  opened,  and  they  have  yielded  astonishing 
quantities  of  argentiferous  lead  ores.  The  erection  of  furnaces  by  Messrs. 
Belshaw  and  Judson,  and  subsequently  by  many  others,  has  stimulated 
mining  operations  greatly,  because  the  poor  miners  who  had  no  other 
capital  than  their  labor  were  thus  enabled  to  dispose  of  their  ores  to 
advantage.  The  district  is  well  furnished  with  everything  necessary  to 
carry  on  extensive  smelting  operations ;  wood  is  plenty,  and  the  dis- 
covery of  flre-clay  obviates  the  difficulty  first  encountered  in  construct- 
ing furnaces  which  would  resist  the  heat.  There  is  a  great  scai'city  of 
water  in  the  immediate  neighborhood  of  Cerro  Gordo  and  the  mines, 
but  a  plentiful  supply  of  it  down  in  the  valley.  Here  the  fomaces  will 
probably  have  to  be  ultimately  located.  At  present  it  seems  that  no 
better  investment  for  capital  could  be  desired  than  in  the  erection  at 
a  suitable  place  of  large  smelting  works  capable  of  separating  the  silver 
from  the  lead  on  the  spot.  The  furnaces  existing  now  are  not  well  located 
and  are  likely  to  suffer  from  lack  of  water  every  summer. 
The  distance  to  Los  Angeles,  where  the  product  of  the  furnaces  has 
be  transported  on  wagon  roads,  is  275  miles,  and  freights  are  there- 
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fore  very  high ;  labor  is  also  very  high,  as  will  be  seen  from  the  annexed 
tables,  and  coal  has  been  as  dear  as  twenty-eight  cents  per  bushel. 

Owens  Valley  is  a  fine  agricultural  district,  and  this  fact  will  undoubt- 
edly have  a  very  beneficial  influence  on  mining.  The  climate  is  mild, 
and  no  interruption  of  work  is  to  be  feared  in  the  winter. 

The  following  description  of  the  principal  mines  near  Cerro  Gordo  is 
from  the  pen  of  Mr.  W.  8.  Watson,  civil  and  mining  engineer,  a  gen- 
tleman who  has  visited  the  region  and  personally  inspected  the  mines : 

The  Cerro  Gordo  miDes  are  located  in  the  In3'o  Mountaina,  a  range  mnning  parallel 
to  the  Sierra,  on  ^e  eastom  side  of  Owens  River  Valley.  They  are  dintant  from  the 
head  of  Owens  Lake  about  twelve  miles,  in  a  southeasterly  direction.  The  district  for 
at  least  ten  milea  on  a  line  with  the  gi'ueral  range  of  the  mountain,  and  at  least  two 
miles  in  width,  (as  far  as  has  been  prosi>ected,)  is  nndonbtcdly  rich  iu  the  various  kinds 
of  silver  ores,  argentiferous  galena  preuominatin^.  Some  of  the  veins  are  oxtniordina- 
rily  lar^e,  reaching  thirty-five  feet  in  width,  and  few  veins  are  less  than  eight.  The 
prevailing  '^  waU  rock  **  is  marble,  of  a  grayish  color,  and  a  specie-s  of  talcose  slate,  gen- 
erally yeUow  brown,  and  very  easily  worked.  There  are  abont  seven  hundred  locations 
withiu  one  mile  square  where  Cerro  Gordo  village  is,  most  of  which  have  been  worked 
for  three  and  a  half  or  four  years,  and,  up  to  less  than  a  year  ago,  principally  by  Mex- 
icans, whose  plan  for  beneflciating  these  ores  has  been  by  a  very  nide  kind  of  "  vas- 
sor,"  cheaply  constructed,  and  capable  only  of  working  very  rich  ores. 

Of  the  seven  hundred  or  more  locations,  nearly  all  have  been  more  or  less  developed, 
all  showing  veins  of  greater  or  less  strength,  from  four  to  thirty  feet,  and  assaying 
from  $110  to  $9,000  in  silver  per  ton,  some  of  the  veins  also  showing  free  gold  in  paying 
quantities. 

1  will  briefly  give  a  description  of  some  of  the  principal  veins  as  they  now  show 
from  the  imperfect  workings  of  minors  wbo  have  had  no  capital  but  their  own  labor  to 
Qse  in  their  development.  So  far  as  I  am  aware,  no  other  capital  has  reached  this 
distant  miningcamp  during  the  three  years  the  district  has  beea  known  to  exist. 

HoHleSy  etc-^he  usual  routes  of  travel  are  three : 

1.  By  the  way  of  Los  Angeles,  which  \s  the  x^^rt  of  entry  to  these  districts,  and  from 
which  Cerro  Gordo  is  distant  two  hundred  and  eighty-six  miles,  in  a  nortlieusterly 
direction.  This  route  cad  bo  traveled  by  heavily  loaded  traius,  all  times  iu  the  year, 
in  about  sixtee*^  days.  The  charges  for  freight  are  six  cents  per  pound  out,  and  from 
three  to  six  for  return  freight. 

2.  By  the  Central  Pacific  railroad  to  Reno  Station,  tboncs  by  stage  to  Cerro  Gorde 
dirtjct,  in  about  seven  days. 

?„  By  Giln>y,  thence  by  stage  to  Ilavilah,  in  Kern  County,  or  Kern  River;  thence 
through  Walker's  Pass  or  the  Kern  River  trail,  as  the  travelers  may  select.  Either 
route  can  be  traveled  in  six  days,  and  if  by  Walker's  Pass,  there  is  a  good  wagon  road 
the  entire  distance  from  Gilroy  to  Cerro  Gonlo. 

As  before  intimated,  the  mines  opone<l  hero  show  mostly  carbonates,  tnngst^te  and 
solphurets  of  lead ;  carbonates,  grav  sulphuret,  and  silicate  of  copper ;  and  antimony — 
the  carbonates  and  snlphnrets  of  lead  carrying  generally  from  twenty-eight  to  fifty- 
five  per  cent,  of  lead,  and  mnch  silver. 

Fraberff. — ^This  mine  is  situated  high  on  Duena  Vista  Mountain,  its  tunnels  opening 
on  the  streete  of  Cerro  Gonlo.  It  consists,  so  far  as  developed,  of  three  parallel  veins, 
cot  by  a  tunnel  five  huudnxl  feet  iu  length.  Tlio  front  vein  is  thirty-two  ft^t  iu  width 
aod  twelve  hundred  feet  long,  of  carl)onates  aud  sulphates  of  lead,  carrying  from  $109 
to  $300  per  ton  of  silver,  with  marble  for  a  foot,  and  clay  slate  for  han<ring  wall.  From 
tiie  level  of  the  tunnel  to  the  snrface,  a  height  of  one  hundre<l  and  ume  feet,  it  can  be 
worked,  from  which  two  men  discharge  through  the  winzes,  sometimes,  as  high  as  sixty 
tons  of  ore  per  day.  Vein  No.  2  is  nearly  aH  sulphate  of  lead,,  with  antimony,  carrying 
abont  $126  per  ton  of  silver.  Its  length  between  walls  is  from  four  to  eight  feet,  and 
from  the  he.'ul  of  the  tunnel  to  the  surf  ice  one  hundred  and  sixty  feet.  The  length  of 
the  vein  is  fourteen  hnndred  feet.  Vein  No.  3  is  eastward,  and  parallel  to  No.  1  and 
No.  2,  aud  is  of  a  similar  character  to  No.  1.  It  is  fourteen  hnndred  fiM^t  in  length,  aud 
about  twelve  feet  wide  between  walls.  P^rom  the  tnnnel  to  the  surface  is  about  two 
bnndre<l  and  twenty-five  feet,  and  will  yield  not  less  than  either  of  the  two  front  veins. 

The  facility  of  miuing  the  ores  iu  these  veins  makes  this  mine  a  moMt  desirable  prop- 
erty. Little  or  no  powder  is  required  iu  extracting,  and  the  ore  is  sold  at  the  *'  dump  ^ 
to  Belshaw  &  Co.,  the  owners  having  no  reduction  work.i  of  their  own. 


deposit  of  what  is  known  as  j^alena  ore,  and  cou tains  carbonate  and  tniigstato  of  lead, 
■omo  of  the  ore  yielding  as  high  as  $300  in  silver.  It  \n  worked  from  the  CeiTo  Gordo 
Ravine  along  the  river  by  tuuneb),  which  will  commaud  to  the  Burfvw)e  nibowl  tv(% 

U,  Ex.  Vac.  207 2 
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hnDdred  feet  in  height.    This  property  has  been  recently  sold  for  $20,000,  or  $12  50  per 
f«ot. 

San  Benito.— This  mine  is  west  of  the  Freiberg,  anil  east  of  the  Ignacio.  The  vein  is 
al>out  six  feet  wide,  with  clear  walls  of  alabaster  or  marble  and  yellow  clay  date. 
The  ore  taken  out  of  this  vein  yields  from  $289  to  $1,490  per  ton  in  silver.  The  looae 
debris,  forming  a  casing  between  the  walls  and  the  vein,  as  well  as  the  vein  itself,  con- 
tain free  gold  in  considerable  quantities.  None  of  this  vein  matter,  except  the  solid 
ore,  has  been  yet  worked,  for  the  want  of  water.  The  mine  is  worked  m>m  a  shaft 
from  the  highest  part  of  the  outcrop,  and  has  been  opened  to  seventy-five  feet  in  depth, 
by  a  shaft  ten  by  six  feet  wide.  It  has  an  opening  on  *'  Cerro  Gordo  "  ravine,  and  can 
be  worked  in  the  same  manner  as  the  Ignacio,  along  the  vein,  if  thought  advisable. 

The  San  Benito  is  sixteen  hundred  feet  in  length.  The  ore  that  has  been  taken  out 
has  sold  for  an  average  of  $250  per  ton  to  the  smelting  works. 

Queen  Citif. — ^This  mine  is  alK>ut  half  a  mile  south  from  **  Uppertown."  It  is  worked 
ih>m  i\  tunnel  of  about  one  hundred  and  twenty  feet,  and  two  shafts,  one  in  the  tnnnel 
and  one  outsido  on  the  lead.  It  shows  a  vein  of  about  twelve  feet  in  width,  and  the 
height  from  the  hea<l  of  the  tunnel  to  the  highest  point  on  the  vein  is  about  six  hnn- 
dred  and  fifty  feet,  from  all  of  which  ore  can  be  taken  out  through  the  tunnel.  The 
ore  smelts  from  $123  to  $369  per  ton  in  silver,  and  is  composed  of  suljihuret  of  lead, 
with  a  trace  of  antimony.  It  is  what  is  called  hero  a  "  galena "  mine,  and  worked, 
aside  from  the  silver  it  contains,  as  a  flux  for  such  ores  as  the  San  Benito,  St.  Louis, 
&c.  There  have  been  about  forty  tons  of  ore  taken  vnt  of  this  mine,  which  sold  on 
the  ground  for  about  $150  i>er  ton.  The  lougth  of  the  (^neon  City  is  sixteen  hundred 
feet.    It  promises  to  be  one  of  the  best  mines  in  the  distnct. 

Ckirmd. — ^This  mine  is  ono  thousand  feet  in  length,  near  the  head  of  Queen  City 
Ravine,  half  a  mile  south  from  the  Freiberg,  at  the  foot  of  the  Buena  Vista  Monntain. 
It  is  similarly  located  to  the  Freiberg,  and  a  tunnel  run  into  the  mountain  shows 
a  vein  of  twelve  to  fourteen  feet  in  thickness.  A  contract  has  been  made  to  run  sixty 
feet,  at  which  point  another  vein  of  very  rich  lead  ore  will  be  reached ;  and  if  the  tnn- 
nel runs  eight  hundred  feet,  probably  not  less  than  ten  other  veins  can  be  reached. 
The  front  vein  contains  sulphate  and  carbonates  of  lead,  carrying  about  $225  per  ton 
in  silver.  This  vein  is  one  thousand  feet  in  length,  and|  from  its  location,  can  be 
worked  at  the  minimum  cost  of  extractin;j^  ores. 

Mexioana, — ^This  vein  is  on  Buena  Vista  Mountain,  about  half  a  mile  east  from 
the  Freiberg.  It  is  a  vein  of  about  six  feet  in  width  and  sixteen  hundred  feet  in 
length,  aud  nas  been  opened  by  a  tunnel,  showing  qu«artz,  in  which  are  (onnd  carbonate 
of  lead,  gray  sulphurets  and  sUicate  of  copper.  It  carries  fVom  $253  to  $791  per  ton  in 
silver. 

San  Cristobal. — ^This  mine  is  near  the  Queen  City,  and  has  a  tunnel,  disclosing  a 
vein  of  about  four  feet  in  width  and  fourteen  hundred  feet  in  length,  of  pay  ore. 
The  ore  is  of  the  same  general  character  as  that  of  the  Mexicana,  and  contains  sul- 
phnret  and  carbonate  or  lead  enough  for  smelting  purposes.  By  smelting  precess  the 
ore  has  yielded  a1)ont  $213  per  ton. 

Gran  Poder. — ^This  mine  is  about  a  quarter  of  a  mile  north  from  the  Freiberg.  It  is 
opened  by  a  tunnel,  and  discloses  a  vein  of  about  sixteen  feet  in  width.  The  mine  is 
fourteen  hundred  foot  in  length.  The  ore  is  of  nearly  the  same  character  as  that  of 
the  Mexicana.  It  contains  carbonate  and  sulphuret  of  lead.  By  smelting  process  it 
has  averaged  three  hundred  dollars  per  ton. 

St  LouU, — This  mine  is  near  the  Queen  City,  about  one  mile  south  from  the  lYei- 
berg.  It  has  been  openecl  from  Queen  City  Ravine  by  an  open  cut,  and  shows  a  vein 
of  three  to  six  feet  in  width,  with  ^reat  facility  for  mining.  The  ore  is  of  the  same 
character  as  one  vein  of  the  Queen  City — a  sulphate  of  lead  with  a  trace  of  antimonial 
sliver,  and  contldning  about  one  hundrod  and  thirty  dollars  per  ton  in  silver.  The  lo- 
cation is  one  thousand  feet  in  len^^,  well  opened,  and  from  the  level  of  the  tunnel  to 
the  outcrop  on  the  hill  shows  available  ore  for  about  five  hundred  feet. 

San  Gregario. — On  the  west  slope  of  Buena  Vista  Monntain.  It  is  two  thousand 
feet  in  length,  opened  by  a  tunnel  of  twenty  feet,  disclosing  a  vein  of  hard  ore, 
similar  to  the  Mexicana.  The  vein  is  from  K>ur  to  eight  feet  in  width,  and  easily 
worked. 
The  rock  taken  out  runs  from  $120  to  $400  per  ton,  by  smelting  process,  in  silver. 
St.  Arnold  and  Santenelle. — On  the  west  slope  of  Buena  Vista  Mountain,  near  the  San 
Gregorio,  are  parallel  veins  running  north,  eighteen  degrees  east.  Both  are  opened  by 
tunnels  of  various  lengths,  and  disclose  veins  of  argentiferous  galena  with  antimony. 
They  run  from  eight  to  ten  feet  in  width,  and  fourteen  hundrod  feet  in  length.  The 
veins  are  inclosed  in  walls,  similar  to  the  San  Benito — that  is,  g^ay  marble  and  olay 
slate. 

fVashington  and  Colfax. — In  a  parallel  range  to  the  Inyo  Mountain,  eighteen  miles 

east  from  Cerro  Gordo.    They  are  rich  in  native  and  antimonial  silver.    They  are 

/^eneraWy  from  six  to  twelve  feet  in  width  of  pay  ore,  which  has  been  worked  at  the 

melting  faraaoe  at  Cerro  Gordo  with  extraordinary  results,  ranging  from  $500  to 
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$1,500  per  ton.  The  range  is  abundantly  supplied  with  wood  and  water,  easy  of  ac- 
cess, and  only  awaits  the  aid  of  capital  to  make  the  mines  the  most  valuable  ia  this 
■eetion  of  the  country.  Sonie  of  the  ores  of  the  Washington  have  assayed  as  high  as 
$5,680  per  ton  in  sUver. 

/o*gK)Uii«.— Near  the  St.  Lucas,  on  the  northeast  slope  of  the  Bnena  Vista  Monutain. 
The  vein  is  six  feet  in  width,  of  an  ore  similar  to  the  Bolmont,  which  assays  ^^7  in 
silver.  It  is  a  carbonate  of  lead,  with  antimony.  The  vein  is  one  thousand  feet  in 
length,  and  can  be  made  to  supply  fifteen  to  twenty  tons  of  ore  per  day. 

CMAer  mimes. — The  General  Lee,  twelve  hundred  feet;  Passport,  twelve  hundred; 
St.  Andr6,  one  thousand ;  and  San  Miguel  de  la  Cruz,  fourteen  hundred,  are  wor- 
thv  of  notice.  These  mines  have  all  been  opened,  and  show  veins  principallv  of 
gaJeni^  fhnn  three  to  fifteen  feet  in  width.  They  are  located  on  various  portions  of  the 
wee^  side  of  Buena  Vista  Hill,  within  half  a  mile  of  Cerro  Gordo,  and  fi'om  them  large 
•nantitiee  ef  valuable  ore  have,  from  time  to  time,  been  taken.  They  have  not  been 
tnorooi^y  tested  as  to  their  individual  value,  but,  from  the  appearance  of  the  ores 
disooYered  and  in  sight,  there  is  no  doubt  of  their  being  as  good  mines  as  any  on  the 
Buena  Vista  Mountain.  The  Belmont,  St.  Lucas,  and  many  others,  lying  on  the  east 
side  of  Bnena  Vista  Mountain,  have  been  developed  to  a  considerable  extent,  and  show 
rock  generally  carrying  about  nine  per  cent,  of  sulphate  of  lead,  and  exhibiting  work- 
ing results,  by  smelting,  of  from  fS&O  to  |800  per  ton  in  silver.  Many  of  these  veins, 
with  ample  means  for  their  development,  will  become  valuable  property. 

IHrtctkmf  dip,  etc.— The  general  dip  of  the  veins  on  the  Buena  Vista  Mountain  is 
southwest,  at  an  angle  of  about  seventy  degrees  with  the  horizon.  The  direction  is, 
north  sixteen  to  twenty  degrees  east. 

The  waU  rock,  in  all  cases,  is  remarkably  even,  both  as  to  surface  and  direction; 
and  so  far  as  the  mines  that  have  been  most  ext«:isively  worked  show,  there  can  be  no 
doubt  of  their  being  true  fissure  veins. 
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EtHwuiie  of  co$t8  of  mining  and  reducing  ore$  in  Cerro  Gordo  district,  Inyo  Count^j  CkUifomia, 

rq^oried  hjf  W.  8.  Watsony  July  1, 1869. 

Papulation  of  district :  Fifteen  hondrcd. 
Wages  of  first-class  miners :  Foar  dollars  x>cr  day. 
Wages  of  surface  laborers :  Three  dollars  per  day. 
Cost  of  lumber :  One  hundred  dollars  i>er  thousand. 
Cost  of  mining  timber :  Forty  dollars  per  thousand. 
Ooet  of  common  x>owder :  Eight  dollars  for  twenty-five  pounds. 
Cost  of  giant  powder:  One  dollar  and  fifty  cents  per  pound. 
Cost  of  quicksilver :  None  used. 

Cost  of  might  from  San  Francisco :  One  hundred  and  forty  dollars  per  ton. 
Cost  of  fuel :  Six  dollars  per  cord. 

Co6t  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &c.:  Twenty 
thoosand  doUarSt 
Cost  of  twenty-stamp  mill,  freight,  erection,  &c.:  Forty  thousand  dollars. 
Minimum  mining  cost  per  ton  oi  ore :  One  dollar. 

Mines  from  which  this  is  reported :  Freiberg,  Queen  City,  Ignacio,  Sacramento. 

Character  of  rock  at  those  mines :  Sulphurots,  carbonates  ofleod,  and  argentiferooB 
galena. 

Depth  of  mine :  Worked  from  tunnels. 
Maximum  mininjj^  cost  per  ton :  Five  dollars. 

Mines  from  which  this  is  reported :  San  Benito,  Belmont,  St.  Lucas. 

Character  of  rock,  ^.:  Sulpnurets,  carbonates,  tungstate  of  load,  and  argentiferous 
galena. 

Depth  of  mine :  worked  from  tunnels. 
Chaxucter  of  process  employed :  Smelting. 
Average  mining  cost,  per  ton :  Two  dollars  and  fifty  c^nts. 
Average  smelting  cost,  per  ton :  Ten  dollars. 
Average  pulx>-aBsay  of  ore :  Two  hundred  dollars  per  ton. 
Average  yield  of  ore:  One  hundred  and  fifty  dollars  per  ton. 

Bemarka, — This  district  has  been  very  imperfectly  prospected,  principally  by  Mexi- 
cans, until  this  summer,  when  others  commenced. 
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CHAPTER  ni. 
MABIPOSA  COUNTY. 

The  principal  operations  carried  on  in  this  county  have  been  those  of 
the  Mariposa  company,  and  the  Oaks  and  Keese  mine,  both  of  which 
were  mentioned  in  my  last  report.  Concerning^  the  former,  numerous 
official  reports  have  been  published  during  the  year,  the  company  hav- 
ing adopted  the  praiseworthy  policy  of  advertising  its  stockholders  and 
the  public  of  the  progress  of  its  operations  more  frequently  than  by 
annual  reports.  The  mines  worked  have  been  the  Josephine,  Pine  Tree, 
and  Mariposa.  Mr.  F.  Goodsell,  the  company's  engineer,  reports  under 
date  of  September  1, 1869 : 

The  amouDt  of  dead- work  done  at  the  Mariposa  mine  has  exposed  a  larae  quantity 
of  ore,  and  there  is  sufficient  breadth  of  ore-^i*onnd  uncovered  in  the  varioas  shafts, 
drifts,  and  wings  to  furnish  a  supply  for  a  considerable  time.  About  four  hundred  tons 
are  already  mined,  and  with  the  present  number  of  miners  we  can  prosecute  the  neces- 
sary dead-work,  and  furnish  daily  all  the  ore  the  mill  can  pulverize.  The  ore  now 
being  taken  out  is  rieh,  showing  free  coarse  gold  throughout.  The  limited  number  of 
miners  enipged  m  the  Josephine  mine  are  making  good  progress,  although  working 
at  many  different  pHoints.  Stoping  in  the  rich  shoot  of  ore  recently  opened  cast  of  the 
main  shaft,  and  driving  the  level  underneath,  progresses  rather  slowly,  owing  to  the 
great  breaclth  of  vein.  Altogether,  the  mine  is  looking  well,  and  in  condition  to  furnish 
steadily  a  large  quantity  of  ore.  Most  of  the  ore  recently  stoped  in  this  mine  is  stored 
in  the  'west  shaft  for  further  use;  the  Pine  Tree  mine  at  present  furnishing  a  large 
portion  of  the  ore  that  is  sent  to  the  mills.  This  mine  is  looking  splendidly.  The  large 
number  of  men  now  employed  has  greatly  improved  its  appearance.  The  extension  of 
the  ensine  drift  eastwaitl  has  disclosed  the  well-known  "  Garden  shoot,"  so  rieh  in  the 
upper  levels.  The  **  big  stopo  "  west  of  the  main  shaft  is  looking  better  than  ever,  and 
never  since  work  was  resumed  has  the  mine  generaUy  been  so  promising.  There  is  now 
open  and  proved  over  nine  hundred  feet  norizontal  length  of  ore-bearing  ground. 
With  the  present  force  of  miners  there  is  being  sent  to  the  mill  thirty  tons  of  ore  daily, 
and  at  the  same  time  carrying  forward  a  fair  omount  of  dead- work.  A  few  tons  of  ore 
have  been  sent  for  testing  to  the  Benton  miUs,  from  the  shaft  of  the  ^^  Green's  Gulch  " 
min^,  where  there  is  a  largo  quantity  of  ore  standing  in  sight.  Ore  from  this  source  is 
not  required  at  present,  im  we  have,  according  to  estimates — 

Tons. 

At  the  Benton  mills 1,800 

Stored  in  Josephine  mine 300 

On  surface  at  Mariposa  mine 400 

Miscellaneous 1 100 

Aggregate 2, 600 


The  followin<t  may  be  assumed  as  a  low  estimate  of  the  quantities  to  depend  upon, 
being  mostly  uncovered : 

Tons. 

Mariposa  mine 2, 500 

Josephine  mine 3,  r>00 

Pine  Tree  mine 15,000 

Aggregate 1 21,000 

And  in  the  known  reserves : 

Tons. 

Mariposa  mine 6, 000 

Josephine  mine 9, 000 

Pine  Tree  mine , 15,000 

Aggregate 30,000 


This  estimate  does  not  include  ores  that  extend  beyond  points  that  have  been  tested 
by  the  lowest  drifts  and  the  various  shafta  and  winzes.  The  value  of  these  ores  can 
only  be  determined  by  further  working. 

*  See  diagrams  of  Josephine  nnd  Pine  Tree  in  my  lost  report. 
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The  process  of  dry -crashing  and  amalgamation  with  Eyerson's  appa- 
ratus, described  in  my  last  report,  has  been  rejected,  after  trial  npon  a 
lar^e  scale.  The  machinery  gave  favorable  results  at  the  Little  Bear 
Valley  mill,  where  I  saw  it  in  operation  in  1868 ;  but  it  has  been  found 
in  many  res^iects  unsuiced  to  extensive  operations.  It  was  always 
acknowledged  to  be  more  expensive  than  the  ordinary  California  pro- 
cess. The  necessity  of  dry-crushing,  to  begin  with,  was  a  great  econom- 
ical disadn'^antage.  In  spite  of  the  claims  of  numerous  inventors,  I  have 
yet  to  see  a  dry-crushing  apparatus  that  will  accomplish  as  much  with 
the  same  power  as  a  good  stamp-battery,  crushing  wet.  The  items  of 
repairs,  danger  from  fire,  and  noxious  effects  of  quicksilver  fumes,  which 
could  not  be  calculated  from  working  results  in  a  small  mill,  have  been 
found  extremely  serious  in  larger  operations,  and  constitute  a  consider- 
able addition  to  the  acknowledged  costs  of  the  Eyerson  process.  It 
should  be  i)ointed  out  that  many  of  the  drawbacks  to  that  process  are 
of  such  a  character  that  they  are  not  ameliorated  by  a  decrease  in  the 
cost  of  labor  5  while,  on  the  other  hand,  the  ordinary  stamp-mill  pro- 
cess is,  by  this  cause  and  by  constant  improvement  in  machinery,  grow- 
ing steadily  both  cheaj>er  and  more  effective.  Its  principal  deficiency, 
the  loss  of  sulphurets,  is  not  remedied  by  the  Eyerson  method ;  and  the 
subsequent  treatment  of  this  material  by  concentration  and  chlorina- 
nation,  pan-amalgamation,  or  otherwise,  is  as  easy  in  one  case  as  in  the 
other.  The  experience  of  the  Oaks  and  Eeese  mine,  in  the  immediate 
neighborhood  of  the  Mariposa  estate,  where  improved  wet  amalgama- 
tion is  very  successfully  used,  led  to  a  comparative  test  in  ]^ovember 
last,  at  the  Benton  mills,  between  the  wet  and  dry  methods,  the  conse- 
quence of  which,  I  am  informed,  was  the  rejection  of  the  latter. 

The  production  of  bullion  during  18G9  was  considerably  hindered  by 
these  ex}>erimcBts  and  by  the  necessary  dead-work,  and  did  not,  so  far 
as  I  can  learn,  exceed  $100,000.  The  company  began  the  year  1870  un- 
der better  auspices,  and  is  now  reported  to  be  producing  about  $1,000 
per  day,  with  constructions  in  progress  that  will  largely  increase  the 
capacity  of  the  mills,  which  is  still  inadequate  to  the  production  of  the 
miues.  More  exact  statements  will  be  made  in  the  company^s  annual 
report  in  March,  1870, 

The  Oaks  and  Eeese  mine,  under  the  skillful  management  of  Mr. 
Gassell,  ha^  continued  to  produce  bullion,  at  the  i*ate  as  reported,, 
of  $30,000  monthly,  throughout  the  year. 

I  h^ve  no  reports  of  other  important  operations  in  the  county. 


CHAPTBE  IV. 

TUOLUMNE    COUNTY. 

Mining  has  not  been  very  flourishing  in  this  county  during  the  last 
year.  The  following  letter  from  W.  G.  Heslep  furnishes  such  general 
remarks,  as  will  permit  a  clear  insight  into  the  circumstances  surround- 
ing mining  in  the  county  at  present : 

Jamestown,  Au^Mi  25, 1869. 

Deak  Sir  :  In  filling  up  your  blank  schedules  I  have  aimed  to  give  a  true  estimate  of 
the  facts  wished  for  in  the  schedules.  They  may  not  be  strictly  correct  in  every  par- 
ticular, but  su£Qciently  so  for  all  practical  purposes.  The  mining  interest  in  this  county 
At  present  is  somewhat  depressed,  owing  to  various  causes ;  many  of  the  owners  are 

>  without  capital  and  are  dependent  entirely  npon  the  yield  of  tho  mines  to  meet 
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all  demancU  for  exploring,  developin;;,  and  all  working;  exx>en8es.  Speculation  in 
mining  property  the  last  few  years  has  had  a  depressing  innuenco.  Discoveries  in  other 
portions  <it  the  country  have  taken  away  capital  and  population;  legitimate  mining 
has  been  to  some  extent  destroyed  hy  unprincipled  speculators,  who  have  practict*u 
the  vil««t  traads  upon  unsuspecting  parties,  selling  worthless  mines  and  expending 
lATge  aoionnts  of  money  without  the  least  prospect  of  reimhursement.  Three-fourths 
of  the  mills  in  the  county  are  lying  idle  at  present  owing  to  various  causes ;  in  most 
cases,  however,  it  is  only  temporary.  I  have  no  data  to  give  me  an  idea  of  the  amount 
•f  bullion  produced,  but  my  impression  is  that  it  is  not  over  one-half  of  what  it  has 
been  diuinff  the  last  two  years. 

Hoping  that  the  facts  given  will  assist  you  some, 
I  remain,  yourb,  truly, 

W.  G.  UESLEF. 

R.  W.  Rayuond,  Esq. 
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EsUauUe  of  eo9t9  of  naming  and  roditeing  ore»  in  Tuolumne  County  district,  Tuolumne  County, 

Cai^fomia,  reported  by  W.  G,  Heektp,  July  l,  1869. 

Wages  of  fiTBt-claas  miners :  Three  dollare  per  day. 

Wages  of  second-class  miners:  Two  dollars  to  two  dollars  and  fifty  cents  per  day. 
Wages  of  surface  laborers :  Two  dollars ;  Chinese,  seven  to  nine  dollars  per  week. 
Cost  of  lumber :  Two  dollars  per  thousand. 

Cost  of  mining  timber :  Four  cents  per  running  measure,  twenty-five  dollars  per 
Aousand. 
Cost  of  common  powder :  Three  dollars  and  fifty  cents  to  four  dollars  per  keg. 
Cost  of  giant  ^wder :  One  dollar  and  fifty  cents  per  pound. 
Cost  of  quicksilver:  Sixty  to  sixty-five  cents  per  pound. 

Cost  of  freight  from  San  Francisco :  one  and  a  quarter  to  two  cents  per  pound. 
Cost  of  fuel :  Five  dollars  per  cord ;  in  timber  region,  three  doUars. 
Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &c. :  Eight 
thousand  dollars. 
Cost  of  twenty-stamp  mill,  freight,  erection,  &c. :  Fifteen  thousand  dollars. 
Minimum  mining  cost  per  ton  of  ore :  One  dollar ;  two  dollars ;  four  dollars. 

Mines  fh>m  which  this  is  rex>orted :  Heslep,  Qoldcn  Rule,  Griffin. 

Character  of  rock  at  those  mines:  Talc  and  chloritio  slate  and  quartz;  slate  and 
quartz;  quartz. 

Depth  of  mines :  One  hundred  and  sixty  feet ;  one  hundred  and  fifty  feet ;  four 
hundred  feet. 
Maximum  mining  cost  per  ton :  Forty  dollars ;  six  dollars ;  six  dollars. 

Character  of  rock,  Slc,  :  Quartz,  containing  antimonial  sulphide. 
Minimum  reduction  cost :  Three  dollars  per  ton. 

Name  of  mill,  and  numl^er  of  stamps :  Rawhide  Mill ;  twenty  stamps. 

Character  of  process  employed :  Battery  amalgamation  and  pans. 
Maximum  milling  cost :  Ten  dollars. 

Name  of  mill,  and  number  of  stamps :  Confidence  Mill ;  twenty  stamps. 

Character  of  process  employed :  Battery  amalgamation  and  pans. 
Average  mining  cost  per  ton :  Four  dollars. 
Average  milling  cost  per  ton :  Two  dollars. 
Averase  yield  of  ore :  Fifteen  dollars. 

Bemark8,—A  water  mill  with  pans  and  ten  stamps  will  cost  $10,000.  Without  pams 
$8,000.  Steam  mill  with  pans  $12,000.  Without,  $10,000.  Some  of  the  above  is  esti- 
mated, but  as  near  the  facts  as  was  possible  to  ascertain  in  the  short  time  allowed  me. 

£^iini  of  (ke  production  of  gold  and  silver  for  the  Golden  Rule  minCf  Tuolumne  County,  Cali- 
fomiayfor  the  year  ending  July  1,  186i>,  reported  by  Ffm.  Boeworth. 

&fill.  Golden  Rule;  owner,  corporation;  location,  Tuolumne  County,  two  and  a  half 
miles  south  of  Jamestown ;  mine,  gold ;  number  of  tons  of  oro,  3,670 ;  average  yield, 
$6  05 ;  total  product,  J|2,204  32 ;  time  of  runiiiug,  280  days ;  average  number  of  stamps 
running,  15;  whole  number  of  stamps  in  mill,  15;  power,  water. 

Remarks, — ^This  company  is  noted  for  having  paid  dividends  for  several  years  on  low 
grade  quartz. 

Estimate  of  ike  costs  of  mining  and  reducing  ores  at  Golden  Rule  Mine,  Tuolumne  County,  re- 
ported by  W,  Bosworth,  president  of  the  company,  July  1, 1869. 

Wages  of  first-class  miners :  Three  dollars  per  day. 

Wages  of  second-class  miners :  Two  dollars  and  fifty  cents  per  day. 

Wages  of  surface  laborers :  Two  dollars  and  fifty  cents  per  day. 

Cost  of  lumber :  Twenty-five  dollars  per  thousand. 

Cost  of  mining  timber:  Nine  to  twelve  cents  per  running  foot. 

Cost  of  common  powder :  Three  dollars  per  keg. 

Cost  of  guicksilver :  Sixty-five  cents  i)er  pound. 

Cost  of  neight  from  Stockton :  One  and  one-eighth  cent  ])er  pound. 

Cost  of  fuel :  Oak,  five  dollars  per  cord.  ' 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  d&o. :  Seven 
thousand  dollars— water  power. 

Cost  of  twenty-stamp  mill,  freight,  erection,  &c. :  Fourteen  thousand  dollars. 

Minimum  mining  cost  per  ton  of  ore :  Three  dollars  and  fifty  cents. 
Mine  from  which  this  is  reported :  Golden  Rule. 
Character  of  rock  at  that  mine :  Slate  and  quartz. 
Depth  of  mine :  Two  hundred  and  ten  feet. 

Milling  cost :  From  one  dollar  and  fifty  cents  to  one  dollar  and  seventy-five  cents 
per  ton.    Amalgamation  iu  battery. 

Character  of  process  employed :  Battery,  shaking  tables,  copper  plates,  and  arrastra. 

Average  yield  of  ore :  Six  dollars  and  five  cents  per  ton,  (from  tne  fi^cretac^^a  to^x^ 
for  twelve  moDtha  ending  July  13,  1869.) 


28        MINES  AND  MINING  WEST   OF  THE  ROCKY  MOUNTAINS. 


Exhibit  of  producing 

mines  in  Blue  Gulch  dietrict,  Tuolumne  Omnty,  California,  on  July  1, 
1869,  reported  by  Peter  Mueser, 

Name. 

Owner. 

Character. 

Courw. 

Dip. 

Dimestfioiisof 
dainuL 

Iliaffle  Mine 

PbiladelpkiaCo. 

Ronton  Co 

New  York  Co.. 

Lode 

Lode 

Lode 

N.E.  6.W.5(K>... 
N.B.  8.W.50©... 

E.  70O 

E.  about  TOO. 
B 

S,fiOO  feet. 

Bhiiwmtit  Mine  ......... 

750  feet. 

.iRAkiinn vUlfli  Minfl  or  r!lio . 

Name. 

Country 
rock. 

Veln  matter. 

Ore. 

Average  Talne. 

MUla. 

Eairle  Mfne .............. 

Bine  slate. 
Slate 

Banded  quartz 
and  slate. 

Banded  quartz. 

Banded  quarts . 
Banded  quarts 

$10  54  per  ton.. 

1  ten -stamp. 

1  Moor's  grinders. 
1  tea-stamp. 

fihawmnt  Mine .......... 

jHckHOHville  Mine  or  Clio. 

Blue  Blato- 

The  claims  are  on  the  mother  lode. 

Jfemarkt. — The  Shawmut  and  Clio  mines  are  not  worked.  The  Eagle  has  been  worked  slnoe  1864  ootil  last 
fall,  when  an  excess  of  water  compelled  the  company  to  put  up  pumps,  also  making  repairs  on  the  milL  This 
we  have  done,  and  will  work  the  mine  again- next  month.  We  pot  up  thirty -foot  overvhot  water-wheel  tor 
the  pump  at  mine.  We  also  retituberei  the  shaft.  Cannot  givf  date  of  discovery  nor  organisation  of  this 
diiitrict.  Population  small.  Chinese  camp  buys  placer  gold — $:i,000  per  week.  Eagle  mine  work  three  chim- 
neys together,  three  hundred  feet  long.  Vein  matter,  twelve  feet  wide.  Pby  ore  from  two  to  six  feet  wide. 
Pay  ou  foot  wall  banded  quartz  ;  between  pay  and  hanging  wall,  quartz  and  slate,  with  some  gold;  between 
pay  and  foot-wall,  soft  and  very  black  slate,  three  inches  to  two  feet  wide,  easily  removed  with  a  pick.  The 
|iU  54  per  ton  is  the  average  of  3,*iU0  tons. 

Eptimate  of  cost  of  mining  and  reducing  ores  in  Blue  Gulch  district,  Tuolumne  County ,  Call- 

forniUj  reported  by  Peter  Musscr,  July  1,  1869. 

\Va*je8  of  first-class  miners :  Tbreo  dollars  per  day. 

Wages  of  8econd-cla«8  miners:  Two  dollars  and  fifty  cents  per  day. 

Wages  of  surface  laborers:  Two  dollars  and  fifty  cents  per  day. 

Cost  of  lumber :  Twenty-five  dollars  per  thousand  feet. 

Cost  of  mining  timber :  Ton  to  fifteen  cents  per  foot. 

Cost  of  common  powder :  Two  dollars  and  seventy-five  cents  'per  kog. 

Cost  of  giant  i»owder :  One  dollar  and  twenty-fife  cents  per  pound. 

Cost  of  quicksilver:  Sixty  to  seventy  cents  jHir  pound. 

Cost  of  freight  from  San  Francisco  now :  Seven-eighths  per  hundred-weight. 

Cost  of  fuel :  Wood,  four  dollars  per  cord. 

Cost  of  ten-stamp  mill|  California  patt«m,  including  freight,  erection,  ^c. :  Eight 
thousand  to  nine  thousand  dollars,  (estimated.) 

Cost  of  twenty-stamp  mill,  freignt,  erection,  &c. :  Fourteen  thousand  to  fifteen  thou- 
sand dolhure. 

Minimum  mining  cost  per  ton  of  ore :  Five  dollars  and  fifty  cents  per  ton,  including 
hoisting  and  pumpmg. 

Mine  irom  which  this  is  reported :  Eagle  Mine,  Blue  Gulch,  Tuolumne  County. 
Character  of  rock  at  that  mine :  Banded  quartz. 
Depth  of  mine :  Three  hundred  and  seventy-five  feet. 

Maximum  milling  cost :  One  dollar  and  twenty-five  cents  per  ton. 
Name  of  mill,  and  number  of  stamps :  Eagle  Mill,  ten  stamps,  free  water. 
Character  of  process  emploved :  Stamps  and  copper  plates. 

Average  yield  of  ore :  Ten  dollars  and  tilty-four  cents  per  ton. 

licmai-Ks, — Power  at  mill,  free  water,  sufficient  to  drive  fifty  stamps.  At  mine,  hoist- 
iag,  thirteen-horse  steam-power.  Pumi)s,  five-inch  plunger.  Power,  thirty  feet  over- 
shot water-wheel.    Capacity  of  wheel  one  hundred  inches  water. 

Our  sulphurets  pay,  by  chlorination,  $200  per  ton.  Quantity  two  per  cent.,  or  two 
tons  to  every  one  hundred  tons  of  ore. 

Exhibit  of  Tuolumne  Mountain  mine,  Tuolumne  County,  on  the  1st  day  of  July,  1869,  re- 
ported by  secretary  of  company. 

Name,  Tuolumne  Mountain ;  owner,  incorporated ;  character,  vein ;  course,  northeast 
to  southwest;  dip,  '309  west ;  dimensions  oi  claim,  1,650  feet;  country  rock,  slate  and 
granite ;  vein  matter,  a  quartz  mixed  with  cap  rock,  decomposed  (quartz,  and  slate ; 
ore,  a  gray  and  blue  quartz,  showing  free  gold,  and  a  large  quantity  of  snlphnrets; 
average  value  per  ton,  $30 ;  millsj  one.  The  mill  is  very  poor  and  inefficient — light 
stamps ;  product  for  the  year  ending  July  1, 1869,  gross,  $30,000 ;  net,  $18,000.  Not 
worked  steadily. 

Estimate  of  costs  of  mining  and  reducing  ores  at  Tuolumne  Mountain  Gold  and  SUter  Mining 
Company  mine,  Tuolumne  County,  California,  reported  by ,  July  1, 1869. 

PopaJatioa  of  district:  Two  hundred. 

~~^a£^  of  jSntr-claaa  miners :  Fifty  dollars  pot  month  and  found. 
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Wages  of  seoond-clftM  miners :  None  employed. 
Wages  of  soiiace  laborers :  None  employed. 
Cost  of  lumber :  Forty  dollars  per  thonsand,  (whip-sawed.) 
Cost  of  minixg  timber,  $40  per  thousand,  ( whip-eawod.) 
Cost  of  common  powder :  San  Francisco  prices,  freight  added. 
Cost  of  giant  powder:  San  Francisco  prices,  freight  added. 
Cost  of  qnieksilver :  San  Francisco  prices,  freight  a<lded. 

Cost  of  freight  from  Sonora :  Two  and  three  cents  per  pound,  (ten  miles  packing.) 
Cost  of  fuel :  Can  be  had  for  the  price  of  chopping,  $1  75  per  cord. 
Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &c. :  $10,000. 
Minimum  mining  and  milling  cost  per  ton  of  ore :  Twelve  dollars. 
Mine  from  which  this  is  reported :  Tuolumne  Mountain  Gold  and  Silver  Mining 

Company. 
Character  of  rock  at  that  mine :  Gray  and  blue  quartz,  free  gold,  and  gold  sulphur- 

ets. 
Depth  of  mine :  One  hundred  and  ninety  feet. 
Maximum  mining  and  milling  cost  per  ton :  Fourteen  dollars. 
Number  of  stamps  in  mill :  Ten. 

Character  of  process  employed :  Wet,  common  battery. 
Average  yield  of  ore :  Thirty  dollars  per  ton. 

JUmark», — There  is  a  tunnel  in  this  mine  of  four  hundred  feet  in  length,  striking  the 
ledge  at  the  depth  of  about  two  hundred  feet.  The  ten-stamp  mill,  the  stamps  being 
li^ht,  crushes  only  from  four  to  five  tons  per  day.  Facilities  of  communication  are 
shght,  and  enhance  expenses  considerably. 


CHAPTER  Y. 

CALAVERAS   COUNTY. 

Although  this  county  has  no  great  results  to  boast  of  in  either  quartz 
or  placer  mining,  there  has  nevertheless  much  activity  prevailed  during 
the  year.  The  Mattison  has  had  its  shaft  deepened  to  three  hundred 
feet,  and  shows  a  more  solid  ledge  at  that  depth,  the  slaty  matter  hav- 
ing given  room  to  quartz.  A  Hogan  &  Water  furnace  has  been  erected 
at  this  mine  for  the  roasting  of  sulphurets.  The  shatt  of  the  Union 
mine  is  now  one  hundred  and  fifty  feet  deep,  and  the  vein  is  here  lifteen 
to  twenty  feet  thick,  and  all  pay -rock.  The  Bovee,  Stickles,  Lightner, 
Utica,  Dr.  HilFs,  and  Angel's,  all  on  the  same  ledge  with  the  Union, 
have  not  been  producing  during  tlie  year,  although  most  of  them  were 
thought  of  very  highly  at  one  time. 

Barney  &  Co.,  the  Hilaria  Company,  Lewis  Brothers,  Mr.  Gashwiler, 
Sheldon,  Folsom  &  Co.,  and  the  Petticoat  Company,  have  worked  in  a 
small  way  during  the  year,  and  some  of  them  have  made  satisfactory 
returns.  The  Lewis  Brothers  have  crushed  forty  tons  of  ore  from  their 
so-called 'Mittle  vein,"  which  are  reported  as  giving  quite  astonishing 
results.  About  one-half  of  the  ore  was  first-class,  the  balance  second- 
class  rock,  and  the  former  is  reported  as  having  yielded  $214  per  ton, 
while  even  the  second-class  is  said  to  have  gone  as  high  as  $4G  per  ton. 
If  so,  this  ore  has  probably  been  well  sorted ;  but  even  at  that  such  a 
result  will  undoubtedly  lead  to  renewed  energy  and  activity  in  the 
mines  of  the  neighborhood. 

From  the  placer  mines  of  the  county  I  have  no  satisfactory  reports. 
In  the  neighborhood  of  Calaveras  Town  gravel-mining  has  been  carriinl 
on  in  a  small  way  by  Chinese  and  others,  and  about  $o,00l)  worth  of 
dust  was  sold  per  week  in  town  during  part  ot*  the  spring.  The  old 
Union  shaft  has  been  clesired  of  water  and  much  gravel  of  high  grade 
was  taken  out;  it  was  also  ascertained  that  a  great  portion  ot'  ttiab  for- 
merly worked  will  pay  for  re-washing.  On  the  whole  tlic  claims  worked 
have  paid  only  moderately,  and  big  strikes  have  been  of  rare  occurrence. 

The  discovery  of  extensive  iron  ore  deposits,  five  miles  from  Calaveras^ 
is  reported. 


MINES  AND  lUMIHa   WEST  OF  THE   BOCET  MOUNTAINS. 
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EfthmaU  qf  e09t§  of  wummg  and  r^ueing  oret  in  Lower  dUaveriUu  mining  diatriotf  Calaveras 

Ckntntjf/Calififmiay  reported  by  J.  Raihgeb,  July  1, 1869. 

Population  of  district :  About  tweDty-ftye,  all  included. 
Wages  of  first-clafls  white  miners :  ^Iftv  dollars  and  board  per  month. 
Wages  of  second-class  white  miners:  Thirty-five  dollars  and  board  per  month. 
Wages  of  surface  white  laborers :  Thirty  dollars  and  board  per  month. 
Cost  of  lumber:  Twenty-five  dollars  per  thousand  feet,  delivered. 
Cost  of  mining  timber :  Twenty-five  dollars  per  thousand  feet,  delivered. 
Cost  of  common  powder :  Not  used. 
Cost  of  giant  powder :  Not  used. 
Cost  of  quicksilver :  Sixty-five  cents  per  pound. 

Cost  of  freigt^t  from  Stockton  to  San  Andreas :  Fifty  to  seventy-five  cents  per  hundred 
pounds. 

Cost  of  ten-stamp  water  mill,  California  pattern,  including  freight,  erection,  d&c.: 
Four  thousand  dollars. 
Minimum  mining  cost  per  ton  of  ore :  Two  dollars. 

Mine  from  which  this  is  rex>ortcd :  Union  mine. 

Character  of  rock  at  that  mine :    Gk)ld-beariug  quartz,  opal,  brittle,  no  sulphurcts 

Depth  of  mine :  One  hundred  and  fifty  feet. 
'    Maximum  mining  cost  per  ton :  Two  dollars  and  fifty  cents. 

Mine  from  which  this  is  reported :  Union  mine. 

Character  of  rock,  &c. :  Gold-bearing  quartz. 
Minimum  reduction  cost :  Fifty  cents  per  ton. 

Name  of  mill,  and  number  of  stamps :  Union  Mill ;  ten  stamps,  free  water. 

Character  of  process  employed :  Wet  stamp  crushing,  amalgamating  in  battery. 
Maximum  milling  cost :  Fifty  cents  per  ton. 
Average  mining  cost  per  ton :  Two  dollars  and  fifty  cents. 
Average  milling  cost  per  ton :  Fifty  cents. 
Average  pulp-assay  oi  ore:  Irregular,  gold  coarse  in  places. 
Average  yield  of  ore :  Fifteen  d^lars  ^r  ton. 
Remarke. — The  quartz  lode  varies  in  width;  five  feet  is  about  an  average. 

Liet  of  mUU  ta  San  Andreas  and  Lo/wer  Calaveritae  mining  distrid,  Calaoerae  County,  o% 

July  1, 1869,  reported  by  John  EaUigeb. 

Name  of  mill.  Union  Mill;  owners.  Union  Gold  Mining  Company;  location,  Lowei 

Calaveritas;  kind  of  power,  water;  norse  power  of  engine, ;  number  of  stamps, 

ten ;  weight  of  stamp,  five  hundred  pounds ;  number  of  drops  per  minute,  sixty ;  height 
of  drop,  eight  to  ten  inches ;  diameter  of  die,  six  inches ;  diameter  of  shoe,  seven 
inches;  cost  of  mill,  $4,000;  crushing  capacity  per  day,  eight  to  ten  tons;  size  of  screen, 
one  bv  four  feet ;  heicht  of  screen  above  die,  three  to  five  inches ;  cost  of  treatment,  per 
ion,  thirty-seven  and  a  hxdf  cents  for  wages,  and  twelve  and  a  half  cents  for  wear  and 
tear,  ^c. 

Report  on  West  Point  mining  district,  by  Ira  H.  Seed, 

Population  of  district,  five  hundred. 

Number  of  quartz  mills,  five,  viz :  One  battery  mill  of  eight  stamps,  known  as  the  Saca 
fierra  mill ;  one  of  five  stamps,  known  as  Sterling  mill :  one  arrastra  mill  with  two 
arrastras,  known  as  the  Carlton  mill ;  one  ditto,  known  as  ^hmidt's  mill ;  and  one  ditto, 
known  as  the  Morris  mill. 

These  mills  are  all  run  at  present  on  custom  rock,  with  the  exception  of  the  Saca 
rierra,  which,  with  the  mine,  was  lately  sold  to  Gawuo  and  Frank,  who  are  now  run- 
ning the  mill  on  rock  from  the  mine. 

The  Sterling  mill  is  not  doiug  much,  nor  has  it  been  doing  much  the  past  year. 

Schmidt's  mill,  with  two  arrastras,  has  crushed  260  tons  up  to  date  during  the  past 
year,  averaging  |oO  per  ton. 

Carlton's  mill  has,  probably,  crushed  100  tons  for  the  same  time,  averaging  $.'U)  per  ton. 

Cannot  say  correctly  what  the  Morris  mill  has  dsne  for  the  past  year,  but,  perhaps, 
has  not  crushed  over  50  tons  of  |20  ore. 

These  arrastra  mills  seem  to  have  the  preference  among  miners  here  as  saving  more 
gold  than  the  batteries,  though  thoy  run  at  higher  cost  and  employ  a  slower  process. 
Arrastras  are  twelve  feet  in  diameter,  and  driven  by  spur  wheels  on  each  end  of  the 
water-wheel  shaft.  They  grind  two  charges  of  four  cargoes  each  (a  cargo  being  30U 
pounds)  per  twenty-four  hours,  a  primitive  battery  of  two  or  three  stamps  being  used 
to  cmsQ  or  break  the  rock  small  enough  for  the  arrastras  before  charging  them.  After 
the  arrastras  have  run  about  four  hours  quicksilver  is  added  to  the  pulp. 

Much  of  our  rock  goes  out  of  the  district,  viz.,  to  Harris's  mill,  (a  five-st>amp  battery,) 
in  Sandy  Gulch,  to  be  crushed.  Probably  200  tons,  averaging  |i25  per  ton,  nave  been 
croshed  there  during  the  past  year  fh>m  here. 

All  oiir  mills  are  £iveD  bv  water-xx>wer,  and  have  overshot  wheels.    The  charge  for 
grinding  rock  is  $&  per  ton  in  a  battery  mill,  and  |6  66  in  an  arraatca.  CoBt  oi  YuiiuAixi^ 
averaget  abont  $1  SOper  ton. 
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Tile  country  rock  is  gi-anite,  and  blasting  gronnd  is  fonnd  sometimes  from  the  sur- 
face and  sometimes  commencing  as  low  as  150  feet  in  depth.  Generally  the  cost  of 
extracting  the  ore  from  hard  ground  is  so  mncli  that  claims  will  not  pay.  The  ledges 
are  small  and  irregnlar,  pay  chimneys  or  bunches  oc«nr  in  groups,  and  when  down  to 
hard  ground  the  gold  is  of  poorer  qaality,  and  more  difiicnlt  to  amalgamate.  A  general 
theory  exists  that  by  going  down  in  some  of  these  localities,  where  many  paying  bunches 
have  been  met,  that  a  main  mother  ledge  will  be  found ;  but  as  yet  no  eftbrt  has  l)cen  ma<1e 
to  prove  the  correctness  of  this  theory,  about  160  feet  being  the  CToatest  depth  reached. 

Cost  of  labor,  $3  per  day,  (first-class;)  second-class,  (Chineaey)  $1  50  per  day.  Cost 
of  lumber,  $25  per  thousand. 


CHAPTER  VI. 

AMADOIi    COUNTY. 

This  county,  though  the  smallest  in  tlie  State,  has  kept  up  its  reputa- 
tion as  one  of  the  most  successful  quartz  mining  eounties.  Not  alone 
have  the  mines,  already  well  known  by  their  almost  unexampled  yield 
of  gold  during  the  past,  maintained  their  production,  but  also  com- 
paratively new,  or  at  least  almost  unknown,  mines,  have  contributed  to 
swell  the  aggregate  product  of  the  year.  Among  the  latter  may  be 
named  the  Summit  mine,  on  Sutter  Creek ;  the  Lincoln  mine,  one  and  a 
half  mile  north  of  the  celebrated  Hay  ward;  and  the  Towbridge  mine, 
in  the  edge  of  Jackson.  The  Lincoln  mine  has  erected  new  and  com- 
plete hoisting  works,  and  the  Summit  mine  has  struck  very  rich  ores  in 
their  lowest  (four  hundred  feet)  level.  The  new  chlorination  works  on 
Sutter  Creek  are  in  successful  operation. 

The  Hayward  or  Amador  mine  (claim  1,850  feet  long)  has  struck  very 
rich  ores  and  opened  up  large  reserves  in  the  lowest  levels  during  the 
latter  part  of  1868 ;  it  is  now  1,350  feet  deep.  In  some  of  tho  upper 
levels  important  discoveries  of  valuable  ore  have  also  been  made.  The 
Badger  shaft  has  been  sunk  over  four  hundred  feet  since  last  year,  so  that 
it  is  now  one  hundred  and  fifty  feet  deeper  than  the  lowest  level  in  the 
mine  a  year  ago.    It  has  passed  through  a  new  and  very  rich  body  of  ore. 

The  following  statements  of  receipts,  disbursements,  cost  of  mining  and 
milling,  &c.,  for  the  year  1860,  are  taken  from  the  report  of  the  company : 

RECSIFTS. 

Cash  on  hand  December  31, 1868 $11,681  59 

BuUion 656, 33«  79 

Sundries 38.072  28 

706,080  66 

DISBURSSK1CNT3. 

Mine  account $160,447  78 

Construction  account 25,885  74 

Eureka  MiU 35.161  22 

NowMiU 32,366  57 

Salary  account 11,922  50 

Dividends  13,  at  $8  per  share. 384,800  00 

Sumb-y  accounts. 52,356  27 

Cash  on  hand 2,140  58 

706, 080  66 

The  total  assets  are  stated  at  $160,494  72.  The  ore  to  produee  the 
above  amount  of  bullion  aggregated  32,510  tons,  yielding,  therefore, 
$20  19  per  ton.  Cost  of  mining  32,510  tons,  $4  86^;  milling,  $1  97^; 
total,  (6  83f  per  ton. 

From  the  Keystone  I  have  not  been  able  to  obtain  full  returns.  Its 
d/>/>rojcijnate  yield,  however,  throughout  the  year,  has  been  about  $25,000 
s:ros3  and  $15,000  net  per  mouth. 
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CONDITION  OF  MINING  INDU8TBY— CALIFORNIA.  35 

EtUauUe  of  costs  ofndning  and  redudng  ores  in  Sutter  Creek  districi,  Amador  County,  CaU- 

fornia,  reported  by  E.  Jf.  Baick,  July  1, 1869. 

Popnlation  of  district :  Twelve  hundred. 

Wages  of  first-class  miners :  Three  dollars  per  day. 

Wages  of  second-class  miners:  Two  dollars  sixty-two  and  a  lialf  cents  per  day. 

Wages  of  surface  laborers :  Two  dollars  and  twenty-five  cents  per  day. 

Cost  of  lumber :  Twenty-eight  dollars  per  thousand  feet. 

Cost  of  mining  timber :  Four  dollars,  average. 

Cost  of  common  powder :  Two  dollars  and  seventy-five  cents  i>er  keg  of  25  pounds. 

Cost  of  giant  powder :  One  dollar  and  twenty-five  cents  per  pound. 

Cost  of  quicksilver  :  Sixty-five  cents  per  pound. 

Cost  of  freiffht  from  San  Francisco :  Twenty  dollars  per  ton. 

Cost  of  fuel :  Five  dollars  and  fifty  cents  per  cord. 

Minimum  mining  cost  per  ton  of  ore :  Four  dollars. 

Mine  from  which  this  is  reported :  Amador. 

Character  of  rock  at  that  mine,  main  vein :  Bbiish  ribbon  rock. 

Depth  of  mine :  Thirteen  hundred  and  fifty  feet. 
Maximum  mining  cost  pner  ton :  Five  dollars  and  twenty-five  cents. 

Mine  from  which  this  is  reported :  Amador. 
Character  of  process  employed :  Wet  crushing. 
Average  iniuing  cost  per  ton :  Four  dollars  and  sixty-seven  cents. 
Average  milling  cost  per  ton :  Two  dollars  and  fifteen  cents. 
Average  pulp-assay  of  ore :  Twenty-seven  dollars  and  thirty-eight  cents. 
Average  yield  of  ore :  Twenty  dollars  and  thirty-four  cents. 

Bemarks. — ^The  average  yield  of  ore  from  the  mine  for  the  year  1869,  will  be  3,000  tons 
per  month. 

List  tf  miimng  claims  in  Foster  mining  district,  Amador  County,  California,  on  July  1, 1869, 

reported  by  John  Nichols. 

Name,  Marklee  Mine ;  owner,  Hanson  Marklce ;  character,  vein  ;  course,  northwest 
and  southeast ;  dip,  northeast :  dimensions  of  claim,  twelve  hundred  feet ;  country 
rock,  slate ;  vein  matter,  quartz  and  spar ;  ore,  gold-bearing  quartz ;  value  i»er  ton, 
thirty  dollars  to  sixty  dollars,  by  mill  prices. 

Liit  of  milU  in  Foster  mining  district,  Amador  County,  California,  on  July  1, 1869,  reported  by 

J.  Marklee. 

Name  of  mill,  Tynan  Mill ;  owner,  J.  Foster ;  location.  Dry  Creek ;  kind  of  power, 
8t4.*am;  horse-power  of  engine,  twelve;  number  of  stamps,  twelve;  weight  of  stamp, 
four  hniulred  pounds;  uuuil>er  of  drops  i>cr  minutq,  seventh-live;  height  of  drop,  ten 
inches :  dianif*ter  of  die,  eight  inches ;  diameter  of  shoe,  eight  inches ;  cost  of^  mill, 
$3,0iX) ;  cnishing  capacity  i)er  day,  eight  tiMis ;  size  of  screen,  thirty-two  by  nine  inches : 
height  of  screen  above  die,  twelve  inches;  amount  of  wood  consumed  per  day,  one  anu 
one-fourth  cord ;  cost  of  treatment  per  ton,  three  dollars. 

Remarks. — The  owners  of  this  mine  (Marklee  mine)  are  suffering  very  much  for  the 
want  of  a  bctt<*r  mill  or  process  for  reducing  the  ore ;  a  great  deal  of  the  gold  is  con- 
tained ill  a  snlpliuret,  and  the  process  we  have  saves  only  the  free  gold. 

Estimate  of  costs  of  mining  and  reducing  ores  in  Foster  districtf  Amador  County,  Caiyomia^ 

reported  by  J.  Marklee,  July  1,  1869. 

Population  of  district :  Thirty'  persons. 

Wages  of  first-class  miners  :  Sixty  dollars  per  month,  with  board. 

Wages  of  second-class  miners :  Fifty  dollars  per  month,  with  board. 

Wages  of  surface  laborers :  Forty  dollars  per  month,  with  board. 

Cost  of  lumber:  Sixteen  dollars  per  thousand. 

Cost  of  mining  timber :  Two  dollars  per  hundred  feet,  running  measure. 

Cost  of  common  powder:  Five  dollars  per  keg,  eastern  powder. 

Cost  of  quicksilver :  Seventy-five  cents  {Hsr  pound. 

Cost  of  fuel :  Two  dollars  and  fifty  cents  per  cord. 
Mine  from  which  this  is  reported :  Marklee  mine. 
Character  of  rock  at  that  mine :  Fine-grained  ribbon  quartz. 
Depth  of  mine :  One  hundred  feet. 

Maximum  miiiin<|f  cost  |>er  ton :  Six  dollars. 

Minimum  reduction  cost :  Three  dollars. 
Name  of  mill,  and  number  of  stamps :  Tynan  mill,  twelve  stamps. 

Character  of  process  employed :  Simple  stamping,  and  amalgamating  in  battery  on 
copper  plates. 

Average  pulp-assay  of  ore :  Sixty  dollars  per  ton. 

Average  >ield  of  ore :  Thirty  dollars  per  ton. 

Banarks. — This  mine  was  discovered  and  located  October  12, 1868.  Wc  use  fur  hoisting 
rock  from  the  mine,  horse-power.  Names  of  the  owners  of  mine,  J.  Marklee,  J.  Nichols^ 
William  Hanson. 
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CHAPTER  VII. 
KLDORADO  COUNTY. 

Tliis  county,  the  first  in  which  gold  was  discovered  in  California,  and 
which  has  yielded  very  large  returns  in  the  earlier  periods  of  gold-mining, 
has  very  little  successful  mining  to  boast  of  during  the  last  year.  Tlio 
rich  bars  along  the  several  forks  of  the  American  River  have  ceased  to 
pay,  and  few  quartz  mines  have  produced  satisfactory  results.  The  only 
exceptions  are  perhaps  the  Pacilic  mine,  near  Placerville,  the  owners  "of 
which  have  found  it  profitable  to  add  another  battery  to  their  mill ;  the 
Crystal,  which  has  produced  from  sixty  to  eighty  ounces  per  week,  ex- 
tracted by  an  eight-stamp  mill ;  the  Still  wagon,  which  has  kept  its  five- 
stamp  mill  busy  most  of  the  time ;  and  the  Independence,  at  Browns- 
ville, the  ore  from  which  i>ays  from  twenty-five  to  forty  dollars  per  ton 
in  free  gold.  The  sulphurets  from  this  mine  assay  over  one  hundred 
dollars  per  ton. 

In  this  county,  near  Smith's  Flat,  is  situated  the  Silicon  mine,  a  mine 
which  furnishes  large  qiumtities  of  an  infusorial  earth.  This  material 
is  used  extensively,  under  the  name  of  electro  silicon,  for  the  {>olishing 
of  all  kinds  of  metals,  and  also  for  the  manufacture  of  aynamite. 

The  annexed  are  the  only  tabular  returns  received  from  Eldorado 
County : 
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Estimate  of  costs  of  mining  and  redudng  ores  in  PlaeenUle  districiy  El  Dorado  County,  Cali^ 

fomia,  reported  by  John  F,  Finkkamf  July  1, 1869. 

Popnlation  of  district :  About  five  thoasond. 

Wages  of  first-class  miners:  Three  dollars  to  three  dollars  and  fifty  cents  per  day. 
Wages  of  second-class  miners :  Two  doUars  to  two  dollars  and  fifty  cents  per  day. 
Wages  of  surface  laborers:  Two  dollars  per  day. 
Cost  of  lumber :  Twenty  dollars  per  thousand  lect. 
Cost  of  mining  timber :  Eight  dollars  per  conL 
Cost  of  common  powder :  Three  dollars  per  keg. 
Cost  of  giant  powder:  Sixty-two  and  a  half  cents  per  pound. 
Cost  of  quicksilver :  Sixty-seven  cents  per  poimd,  by  flask. 

Cost  of  freight :  From  Shingle  Springs,  twenty-five  cents  per  hundred;  from  Sacra- 
mento, eight  dollars  per  ton. 
Cost  ofihel :  Four-foot  wood,  five  dollars  to  six  dollars  per  cord. 
Cost  of  ten-stamp  mill,  California  pattern,  including  fireight,  erection,  &c. :  From  five 
thousand  to  twenty  thousand  dollars. 

Cost  of  twenty-stamp  mill,  freight,  erection,  &c. :  From  ten  thousand  to  thirty  thou- 
sand doUios. 
Minimum  mining  cost  ]>er  ton  of  ore :  Two  dollars. 

Mine  firom  which  this  is  reported :  Crystal. 

Character  of  rock  at  that  mine :  White  quartz. 
Miaimum  mining  cost  per  ton :  Three  dollars. 

Mine  from  which  this  is  reported :  Epley,  water  power;  steam,  four  dollars. 

Character  of  rock,  d&c:  White  quartz,  with  sulpburets. 

Depth  of  mine :  Two  hundred  and  eighty  feet. 

Character  of  process  employed :  Sluices,  with  quicksilver. 


CHAPTER  VIII. 

PLACER   COUNTY. 

Although  mining  during  the  last  year  can  neither  in  activity  nor  in 
prosperity  be  compared  to  that  of  former  times,  it  must  nevertheless 
be  conceded  that  hydraulic  mining  at  least  has  been  (juite  lively,  es[)ec- 
ially  in  the  neighborhood  of  Forest  Hill. 

Quartz  mining  has  been  followed  in  a  number  of  claims,  but  none  ckn 
be  called  a  success  so  far  except  the  Rising  Sun  mine. 

I  should  x>erhaps  mention  here  the  discovery  of  very  extensive  iron- 
ore  deposits  six  miles  from  Auburn.  The  claim  belongs  to  Brown  & 
Co.,  and  the  ore  shipped  so  far  to  the  Pacific  rolling  mills  of  San  Fran- 
cisco has  given  very  satisfactory  results,  as  it  is  very  rich  and  pure. 
The  shipping  is  done  by  way  of  Clipper  Gap,  Central  Paeitic  railrosid, 
and  the  nearness  of  this  station  gives  the  deposit  gre^it  advantages  of 
transportation  over  all  the  other  iron-ore  mines  in  California. 

The  following  tables  include  fuller  reports  from  the  placer  mines 
than  I  have  been  able  to  procure  from  any  other  county : 
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40       MINES  AND  MINING  WE8T  OF  THS  BQCKT  MOUNTAINS. 

Estimate  of  oobU  of  mining  and  reducing  ores  in  Colfax  distrki,  Placer  Countjff  California, 

r^^ied  bg  H,  Boeewam,  July  1, 1869. 

Wages  of  firstrclaas  miners :  Three  dollars  per  day. 
Wages  of  surface  laborers:  Two  dollars  aud  fifty  cents  per  day. 
Cost  of  lamber :  Eighteen  dollars  per  thou  Hand  feet. 
Cost  of  mining  timber :  Fourteen  dollars  iK*r  thousand  feet. 
Cost  of  common  powder :  Two  dollars  ana  fifty  cents  i>er  keg. 
Cost  of  quicksilver :  Sixty-five  cents  per  pound. 
Cost  of  frcicht  from  Sacramento :  Five  doUars  and  fifty  cents  per  ton. 
Cost  of  fuef:  Three  doUars  per  cord. 

Cost  of  ten-stamp  mill,  Cabfomia  pattern,  including  freight,  erection,  Ac. :  Three 
thousand  five  hundred  dollars. 
Minimum  mining  cost  per  ton  of  ore :  Five  dollars. 

Mine  fh>m  which  this  is  reported :  Live  Oak. 

Character  of  rock  at  that  mine :  Blue  quartz. 

Depth  of  mine:  Tunnel,  back  end,  one  hundred  and  twenty-five  feet. 
Maximum  mining  cost  per  ton, . 

Mine  fh>m  which  this  is  reported :  Rising  Sun. 

Character  of  rock,  &c :  Blue  quartz. 

Depth  of  mine :  Two  hundred  and  thirty  feet. 

Name  of  mill,  and  number  of  stamps:  Bising  Sun. 

Character  of  process  employed :  Blankets  and  pan.  a 

Average  mining  cost  per  ton :  Ten  dollars. 
Average  milling  cost  per  ton :  Three  dollars. 
Average  yield  of  ore :  About  twenty-five  dollars. 

Eemarlce. — In  this  district  there  are  numerous  locations  on  promising  veins;  but, 
with  the  exception  of  Bising  Sun  and  Live  Oak,  none  can  be  characterized  as  **  live'' 
olioms. 

Eetimate  of  costs  of  mining  and  reducing  ores  in  Forest  Hill  districtj  Placer  County j  CaX^for' 

nia,  reported  by  Charles  Fett,  July  1, 1860. 

Population  of  district :  About  one  thousand. 

Wages  of  first-class  miners :  Four  dollars  per  day. 

Wages  of  second-class  miners :  Three  dollars  per  day. 

Cost  of  lumber :  Eighteen  to  twenty  dollars  x>cr  thousand,  including  delivery. 

Cost  of  mining  timber :  Ten  dollars  per  thousand  for  hewn  timber,  and  three  to  fooi 
cents  per  running  foot  fur  split. 

Cost  of  common  powder :  Three  to  four  dollars  per  keg. 

Cost  of  giant  ]^wder:  One  dollar  and  seventy-five  cents  per  pound. 

Cost  of  Quicksilver :  Sixty  to  seventy-five  cents  per  pound. 

Cost  of  neight  from  Sacramento :  One  dollar  per  hundred-weight. 

Cost  of  ten-stamp  mill,  California  pattern,  incluiling  freight,  erection,  &c. :  Twelve 
thousand  dollars,  and  seventeen  thousand  dollars  for  twenty-stamp  mill.  A  laige 
portion  of  these  two  sums  is  for  the  digging  of  the  foundation. 

Minimum  mining  cost  per  ton :  Cement  and  gravel,  one  to  three  dollars. 

Name  of  mill,  and  number  of  stamps:  Paragon,  (gravel  mill.) 

Character  of  process  employed :  Common  table  only. 

Average  ^niug  cost  per  ton :  Oue  dollar  and  fifty  cents. 

Average  milling  cost  per  ton :  Fifty  cents. 

Bemaris. — ^The  Paragon  mill  is  the  only  one  in  operation. 
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in  Fomt  Hill  niaing  dMrict,   Pltuxr  Coual^,   Califoritia,   o» 
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KratfcA.— Tbs  fl*e  flnt-naiiwd  vlalnu  ban.  irilhlu  the  lut  yeu-,  twen  CDEued  In  pioanMtliig  dhiM 
«r  the  tlnif>.  Hennd  other  claimi  Bdiled  within  thti  district  wHl  Diaks  tbs  tDuI  ptodaot  full  UOoltao  or 
•mr.    Thi>  illatriet  hits  vtr;  oitaiulve  depnalti  yet,  liiit  as  the  opouiag  thenorii  eipsogivs,  prDgi«u 
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Kfnwrhi.—Tli.'nc  mills  hare  bwn  buUt  luwitlT  andio- 
wttfa  CalirornUsf.    Thi-i  wrrc  bnunit  tu  ham  a  milt  bef.in  thFv  kntw  lliey  liiul  a  mine.    Their  fnnda 
harr  tliudiecDsipTDrlxU,  nn<liinir  they  h.ivrnolhlax  lea  to  prospect  >rllh.    AU  thow  milln  aroot  llnl 

General  remarkx. — This  iniuiug  diatriet  bas  very  extensive  deposits  of 
gold-l)cariug  gravel,  and  will  produee  far  more  gold  ia  the  fatiiro  than  it 
has  done.  The  ttiuncl  claims  have  been  mostly  worked  out  in  the  front 
channel,  and  same  of  them  have  paid  very  rioii.  But  the  back  channel 
is  almost  undisturbed,  the  Mountain  Company  being  the  only  one  at 
work  therein.  The  opening  of  this  back  chaimol,  as  well  as  that  of  many 
other  promising  miD(»,  is  connected  with  very  heavy  expenses,  and  the 
owners  are  poor.  Capitalists  frem  San  Francisco  have  been  looking 
nijout  here  now  and  then,  but  little  has  been  done  by  them.  Quartz 
miuiDg  is  but  little  followed,  although  there  are  numerous  ledges,  the 
croppings  of  which  bear  free  gold.  No  ledge  has  been  proapectcd  more 
than  80  feet  in  depth.  Mr.  Fett  has  done  Kotue  prospecting  on  a  quartz 
ledge,  and  expects  to  strike  the  ledge  shortly,  bv  tunnel,  at  a  devth  o? 
about  300  fwt. 
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lAtt  of  miMimg  claims  in  Gold  Run  and  Dutch  Flat-  mining  dUttridt,  Placer  Cov.ntif,  CaH- 

fomia,  on  July  1, 1869,  reported  hy  E.  L.  Bradley, 


Xanw. 

Owner. 

CharactsT. 

Gross 
expenses. 

yet  profits. 

Gross 
receipts. 

Home  TJcket:- 
I>frp  Shaft 

Bradley,  Gardner  '8c  Slocam 
Bradley  &  Ganlner 

1 

Grayel,  njdraallo  .J    t3. 385  43  '    $2. 088  98 
GraveL  Hydranlic  . .       fi  iim  59  !         140  96 

14, 474  4a 
6.271  58 

'  —  —  1 

1 

Bemuurk». — Home  Ticket,  Gold  Rnn  district,  42  days*  ran  (Trater,  300  inches  per  day)  durioc  the 
past  mtnin<;  season.  Deep  Shaft,  Dutch  Flat  district,  very  hard  cement  gravel;  nse  powder  for  blastr- 
\xk% ;  works  weU  run ;  water  65  days,  350  inches  per  day.  Laige  boulders,  claim  hard  to  work ;  will  last 
six  or  cif^t  years. 

The  following  letter  to  my  agent  in  San  Francisco  gives  a  fair  insight 
into  the  difficulties  connected  with  the  collection  of  statistical  informa- 
tion on  x>lacer  mines : 

Gold  Run,  August  20, 1B69. 

Dear  Sir  :  Yoiir  letter,  with  inclosc<l  blanks,  duly  received. 

I  had  intended  to  try  and  comply  with  yonr  request  to  fill  them  out,  and  reqaested 
Kveral  of  the  chum-owners  here  to  furnish  me  with  the  figures  in  regard  to  their  basi- 
ne6s.  Thev  do  not  appear  to  be  willing  to  do  so,  saying  that  they  do  not  care  to  let 
the  pnblic  Know  their  bnsiness. 

AU  I  can  do  is  to  give  you  an  estimate  of  the  i^ross  yield  of  the  mines,  and  probably 
a  near  estimate  of  expense.    If  you  desire  surh  information  I  will  give  it. 

Yours,  d^.,  H.  H.  BROWX. 

W.  A.  Sku)MOIUS,  Esq. 


CHAPTER  IX. 


NEVADA    COUNTY. 

This  county  still  takes  the  lead  in  mining,  and  has  produced  Largely 
again  during  the  last  year.  Its  superiority  is  due  as  well  to  the  i)erma- 
nent  and  more  productive  character  of  its  mines  as  to  the  energy,  tlirift, 
and  good  management  of  its  inhabitants. 

Owing  to  a  strike  of  the  miners  at  Grass  Valley  and  I^evada  early  in 
the  season,  the  product  of  the  quartz  mines  has  been  somewhat  reduced, 
and  the  scarcity  of  water  has  greatly  cui-tailed  the  yield  of  the  cement 
and  hydraulic  mines.  The  low  stage  of  watei'  has,  however,  greatly 
helped  the  operations  in  the  river-bed  washings,  and  many  miners  have 
done  well  in  this  branch. 

At  Grass  Valley  nearly  all  the  leading  claims  have  continued  their  oper- 
ations successfully,  and  some  of  those  formerly  suspended  have  been  re- 
opened. The  most  successful  new  claim  is  the  Idaho,  an  extension  of  the 
Eureka  to  the  east. 

The  following  description  of  this  important  mine  is  from  the  pen  of 
Mr.  W.  A.  Skidmore,  of  San  Francisco : 

The  Idaho  has  but  recently  a.ssnmed  a  place  among  our  leading  mines,  and  deserves 
more  than  a  passing  notice. 

The  Idaho  mine  is  a  location  of  3,100  feet  imme<liately  east  of  and  at^joinin^  the  Eureka 
company*s  ground,  being  the  east  extensiou  of  that  famous  ledge,  and  presentm^  the  same 
characteristics  in  width,  formation,  and  character  of  the  (juartz.  The  course  ot  the  bnlge 
is  northttwt  and  southwest,  with  a  dip  to  the  south  of  70^.  The  location  was  mode 
in  18^,  and  the  next  year  a  prospecting-shaft  was  sunk  a  distance  of  sixty  or  sev- 
enty feet,  which  demonstrated  the  identity  of  the  ledge  as  the  oxteiisioii  of  the  Eureka. 
This  shaft  was  then  abandoned,  but  will  soon  be  connected  by  raising  from  the  tirat 
level  with  the  present  workings  of  the  mine,  thereby  securing  perfect  ventilation  in 
aU  the  level*  by  means  of  the  ore  chutes.  Tlie  present  working-shaft,  three  hundred 
feet  east  of  the  westerly  line  of  the  company'8  ground,  was  sunk  to  a  vevticaX  do\)^\\  oi 
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€llIt^  liuiHlri'tl  anil  lifty  feet  in  IrilJTi,  wliou  tlio  leflgi?  was  struck,  and  <>i)crations  »ng- 
ponde<l  for  »  year  or  niore  ;  during;  tliii)  time  the  iminerty  pasck'd  into  stron2;er  linndsi, 
and  work  was  reannied  l»y  followin^jf  tlu*  eourf»e  <if  the  h'll^re  to  a  di^i»th  of  lliree  hnn- 
dred  ft'vt,  and  oiH*ninj;  h?vels  at  on<*  hnndred,  two  hnndivd,  :ind  three  hundred  iWt, 
The  mine  wa»hy  this  means  thoroii-xhlv  ojx'ned  when  Ihe  mill  wjjs  eiveted  in  the  fall 
of  li^Vi.  DurinI;  the  present  y»'ar  the  sliaft  has  been  eontinufd  t(>  a  dfpth  of  live  hun- 
dred feet,  and  another  level  o)»ened  at  four  hnndi-ed  feet.  The  company  are  now  ex- 
tracting ore  fnmi  thi'ir  west  ;;ronnd,  lyinj?  between  the  shaffc  and  the  Eureka  line,  a 
distance  of  little  more  than  three  humlred  iWt.  Th«r  Icn^rlh  of  their  drifts  i.s  hh  follows : 
i:M)-foot  level,  l'^5f(?et  west  of  shaft :  "ilM^-niot  level,  :^)0  feet ;  :jOlVf.M)t  level.  :J0o  feet ;  4U0- 
foot  level,  27 .'i  feet.  These  vari()ns  levels  have  been  connected  with  wings  or  ore  chut^'^, 
and  stoping  is  now  in  progress,  the  thorough  opening  of  the  mine  giving  almost  un- 
limited facilities  for  the  extraction  of  the  (piail/.  The  pay  zone  or  **  chinniey  '*  extends 
the  full  length  of  tlnrse  drifts  in  the  up)»er  levils.  On  the  '40(»-foot  level  a  drift  has  ]x>en 
run  east  of  the  shaft  one  hundred  and  twenty-livc?  feet,  continuing  in  ore  tor  over  one 
hundred  feet,  and  demonstrating  the  extei'si«)n  eastwartlly  of  tlio  chinuiey.  As  the 
comi»any  have  2,^)  feet  of  unexplored  ground  in  this  direction,  and  all  pn)s]iecting  to 
the  east  of  their  shaft  shows  the  extension  of  tlni  pay-chimney  in  this  direction  with 
increastHl  depth,  it  has  an*  important  bearing  on  the  futuiv  of  this  promising  mine. 
From  the  present  appearance  of  the  400-fotit  level,  and  tin*  increase  of  the  (piartz  t.«»  the 
cost,  it  is  jirobable  that  the  GUO-foot  level  when  opened  will  disclose  the  existence  ot  two 
Imudn^d  Icet  of  ore  east  of  theshaft ;  making  a  total  length  of  five  Imndred  feet  from  the 
Euix>ka  line,  and  this  may  be  expected  to  increase  with  each  succeeding  lewl.  It  is 
not  the  intention  of  the  company  to  sink  the  shaft  any  deeper  for  a  year  or  more,  as 
the  presi*nt  immense  reserves  in  sight  cannot  be  exhausted  in  less  than  twj)  years.  The 
walls  of  the  ledge  are  well  defined,  the  foot-wall  of  the  I'ast-drift  4(X)-foot  lev«'landof  t»ther 
IMirts  of  the  mine  pri'.senting  the  anpearance  of  a  polished  slab  of  marble  of  varh'gated 
colors.  The  foot-wall  is  compos^'d  of  berpentiuu  and  the  hanging  wall  oi  nietamor- 
phic  rock.  The  average  width  of  the  le<lgu  at  the  lowest  level  is  tlm-e  and  a  lialf  feet, 
showing  a  iMTceptible  increase  with  each  successive  level.  The  quartz  nt»w  in  pn>ci'-ss 
of  extraction  will  yield  as  high  as  8-W  i>er  ton,  exclusive  of  sulphurets,  which  com- 
prise about  one  per  cent.;  and  this  would  be  a  fair  valuation  on  all  the  quartz  in  sight 
in  the  mine.  The  sliaft  is  nine  by  four  and  a  half  feet,  and  is  divitled  into  two  com- 
partments, (me  for  hoisting  and  one  for  pumping.  The  mine  has  very  little  water,  but 
JH  i»n»vided  with  pumi>s  anqde  for  any  coutiugeucy.  The  ore  is  niisiHl  in  iron  buckets 
or  tubs,  :irt  the  shaft,  being  vertical  for  one  hundn^d  and  thirty  feet,  and  then  inclining 
7tN  south  with  the  ledge,  will  not  penult  of  the  use  of  the  im]»rovcd  cagi's  and  cars 
now  put  in  all  iirst-class  mines.  These  buckets  answer  very  well  for  hoisting  out  ore, 
but  it  is  not  umch  of  a  t4;m2)tation  for  a  visitor  to  make  a  trij)  underground  in  one  of 
them. 

The  ndll  of  the  company  is  Bituatexl  within  one  hundred  feet  »»f  the  hoisting  works, 
(roui  which  the  on*  is  run  on  a  tramway  and  dnniruMl  at  the  batt(Ty.  Then.t  are  liftven 
«tam|^)s  of  nine  hundred  and  tifty  pimnds,  with  a  di*op  of  alwut  ten  inches,  and  a  veloc- 
ity oi  sixty  blows  per  minute,  rnn  by  u  l*i-iuch  engine,  *J^-feet  stroke.  The  mill  costs, 
with  all  the  gold-saving  ap|)aratus,*about  Sl^^jOOO,  and  is,  in  all  respects,  a  iirst-idass 
one ;  having  a  crashing  cai)acity  of  two  hundn'd  and  ten  tons  i^er  week  of  six  days. 
The  mill  and  hoisting  machinery  consume  about  twenty-Heven  conlsof  wood  per  week, 
which  costs,  delivered,  ^i  75  \h'.t  coixl.  The  water  is  Hup]died  by  a  ditch,  the  projHTty 
of  the  com|Miny,  ruuniug  two  hundred  inches  of  water.  Thesy.st(Mu  of  concentration, 
amalgamation.  &c.,  is  that  known  as  the  *•  (irass  Valley  system  :"  and  it  has  hei'e  a 
great  degree  of  perfection  after  au  ex])erience  in  its  use  of  fifteen  years.  The  process 
has  so  often  bceu  described  in  tletail  as  to  need  but  brief  mention*  lien\  Amalg^inia- 
iion  is  not  ]u'acticed  in  battery,  but  the  quartz  is  crashed  to  such  a  tineuess  as  to  per- 
mit of  its  passage  through  the  finest  screens,  and  thence  over  blankets,  which  are  Wiished 
out  every  filYeeii  minutes.  The  results  of  the  blanket-washings  are  pass«»d  thnnigh 
two  very  simply-constructed  amalgam  at  (U-s,  where  a  revolving  cylinder,  with  rakes, 
stim  the  niajUi  in  a  bed  of  mercury.  The  Hkimniings  of  the  amalgamating  boxes  are 
trcatvdin  two  Knox  ]ians  with  chemicals,  aud  here  thirty-threo  percent,  of  the  giiMs  yield 
is  obtained.  The  pulp  from  blankets  aud  amalgamators  has,  meantime,  i>as8t?d  through 
two  simple  contrivances  called  "  rubbers,"  where  further  amal^^amation  is  produced  by 
wa^hiu';  and  by  grinding  cylinders  covered  with  amaIgamateucopiH*r  plates,  which  aiv 
moved  liorizontally  by  vibratin*'  arms ;  thence  throu-jh  sluice-boxes  with  nllles  t»f  mer- 
cury t(»  a  discharge-box  with  self-acting  gates,  which  is  situated  immediately  over  tin* 
concentrating-n»om.  Here  commences"  the  sepunition  of  the  sulphurets,  Avhich,  still 
mixed  with  the  sand  and  water,  n!»w  How  through  a  Paine  &  Ste> ens  concentrator, 
eighteen  feet  in  diameter,  'j'his  a^iparatus  is  an  inii)n>venient  on  the  "  buddle,"  uschI 
in  the  tin  mines  of  (.'ornwall,  and  seems  well  ailapted  to  the  iHTCessiri«*s  of  mining  in 
California.  The  sulphurets  settle  on  the  outer  rim  of  the  huddle,  while  the  sand,  wa- 
ter, mid  such  line  particles  as  have  not  beeu  caught  pass  oft' thii>ugh  the  center  to  the 
taii'sluiee  of  the  mill  bey<md.    As  a  matter  of  precaution,  the  sulphurets  are  passed 
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throQgh  the  "  bmldle/'  Tliey  arc  tlion  pliicod  in  a  *'  tosBinpr.tnb/'  another  Cornish  ap- 
pIiAuce ;  and  here  a  fiirther  sepanitiuu  takes  place.  A  stream  of  water  is  turned  on 
with  the  chirgc  in  the  tab,  and  a  4-ponnd  hammer  8trikiu|;  rapidly  and  forcibly  on  th9 
sides  of  the  tiib^  by  it-s  vibrations  causes  the  besivier  particles  to  sink  and  settio,  whi^o 
th<*  1i;^htcr  pass  off  over  the  edge  of  tlie  tub  to  the  tail-sluice.  The  sulphuret  s  are  now 
ready  for  cnlorinatiou.  The  tail-slnice  of  the  mill  has  received  all  the  refuse ;  and 
still  further  precantions  are  nsed  to  prevent  the  escape  of  any  of  the  precious  parti- 
cles. The  sluice,  over  oue  hnndnxl  ftset  long,  is  divide<1  into  three  sections,  one  of 
which  i9  cleaned  while  the  tailings  are  ])aAsing  over  the  other  two,  where  the  lieavior 
sands  are  caught  by  riffles  and  submitted  to  the  manipulation  of  a  hookini^.trongh. 
ThoB  the  last  sulpliurets  are  caught,  and  the  tailings  leave  the  ground  of  the  com- 
pany- .  • 

Receipts  of  biUlUm  shipped  from  the  Idaho  mine.  Grass  VcUleit,  for  six  months  ending  ApriL 

18C9. 

Tons.  AmoQDt. 

November,  1888 498.65  $j?.74i  03 

December,  1838 l,Go().5.5  29, 15S  03 

January,  1839 I,211».:i5  21,:J9J  90 

Febnwrv,  18G9 1,293.10  22,762  50 

March,  iSd9 \k^},^  17,243  70 

April,  18<i0 2,354.55  41,673  10 

Totals 8,01.5.15     140,973  32 


Tlie  bullion  receipts  for  the  month  of  April  were  swelled  by  retnms  of  238  tons  of 
snlphureta,  which  yielded,  by  chlori nation  pnicess,  $4,597  52.  The  receipts  for  the  mouth 
of  May  will  exceed  $31,000,  exclusive  of  sulphurets. 

Xet  profits  of  Idaho  mine  since  completion  of  mitt,  Kovember,  1868. 

Paid  for  mill  and  extra  improvement-s $10, 000 

Dividend,  January,  1839 7, 7G0 

Dividend,  Febmary,  1839 9,300 

Dividend,  March,  1839 1^400 

Dividend,  April,  18(59 15,100 

Dividf^nd,  May,  1839 15. TOO 

Dividend,  June,  1839 31,000 

Total 107.4.-,0 


The  Idaho  mine  and  mill  are  owncfl  almost  exclnsively  in  Grass  Valley.  an<l  princi- 
pally by  the  fiillowiug  gentlemen :  John  C.  C(>Io*nan,  E. I  ward  Coleman,  .M.  P.  0*Coii- 
nor,  Tiiomas  Fimlley,  William  Young,  Sjimiud  Wittgenstein,  and  James  Dixls.  Since 
th:»  i:ici»rp«>nitio]i  of  tlic  coniiiuiiy,  tho  mines  li:ivo  ht^cn  niidor  the  miperiiiteiHlencc  of 
thL*Col:»!n;ui  Brothers,  who  hnvo  pro !>,ihly  iuaii^ur.ited  more  sacccssfal  luiuin;^  enter- 
prides  tlian  any  other  nun  in  Gnu^s  Valley. 

The  cninpaiiy  have  applied  for  a  patent  for  tlioir  claim,  and  Commis- 
sioner Wilsun  lias  drcidiMl  in  their  favor,  a^jainst  tlie'claim  of  the  Sv:ho- 
\wh\  Company,  which  objected. 

Tlie  Eureka  Coaipany  have  also  obtained  a  [)atent  fi'om  the  United 
State.s  for  23^  acres,  covering?  the  Knreka  lode  for  a  1en|]:lh  of  I,GSi)  feet. 
In  addition  to  this  they  have,  according  to  the  report  of  the  presi<Knt> 
lHui<riit  3740tlii»  of  the  Uoannaise  mine,  a<ljoinin|x  the  Eureka  on  the 
west,  anil  eompriAing  2,<H)D  feet  in  lenj^th  on  the  lode.  The  c  nnpany 
have  eoiisetinently  now  3,080  feet,  of  which  1,400  only  are  prospected 
80  far.  AiMJoidin^  to  the  superintendent's  report,  2l,o:iG  tons  of  ore  have 
been  miaeil  frojn  the  mine  during  the  y<*ar ;  123  tons  were  cnished  at 
the  SebaaroiKd  mill,  and  20,40.'3  tons  at  the  company's  mill,  in^307>}  days, 
avera^ng  03.^  ttins  per  day  witli  30  stamps.  On  the  suiface  were  1,708 
UmSj  the  cost  of  miuing  ami  hoisting  of  which  is  estimatexl  at  $7  per 
ton,  and  bxoken  iu  the  mine  remained  1,400 ;  estimated  eost  $0  per  tour 
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207  tons  of  aulpliurets  were  saved,  137  of  wliicli  were  worked,  leaving 
70  still  on  hand,  which  are  vnlued  at  910,000.  1,085  feet  of  drifts  were 
driveu,  and  200  feet  of  winze  and  SOi  feet  of  the  main  sliaft  siiuk,  during 
the  year.  Tlie  extreme  length  of  tlie  fourth  level  on  October  1  was 
1,418,  and  of  the  fifth  level  040  feet.  The  fourth  level  had  already  pro- 
duced 37,485  tons  of  quartz,  and  won  expected  to  yield  6,000  mor«. 
From  the  fifth  level  ouly  1,307  tons  had  been  drawn,  and  a3sumiD;r  that 
it  would  yield  as  well  as  the  fourth  level,  it  was  calculnteil  to  voataiu 
reserves  euflieient  to  supply  tlie  mill  for  two  years.  The  Boaunaise 
mine  was  not  considered  at  all  in  these  valcnlutions.  The  main  shaft 
was  down  CO  feet  below  the  fiftli  level.  The  total  proceeds  from  this 
mine  during  the  vear,  from  October  1,  18G8,  to  September  30,  18C9, 
were»J74,9e3  99;  thecostof  the  same,  $213, 7r>3  08;  leaviiis  a  net  profit 
of  $361,211  ;-ll,  of  which  amomit  $::C4,00U  were  paid  to  the  stockholders 
iu  dividends.  The  average  yield  per  ton  was  S'J7  80,  of  sulpburets 
tl7L  77,  niid  the  averaf^e  cost  of  mining  and  milling  $0  (15  i>er  ton. 

The  statistics  of  the  Emjiire,  North  Star,  and  other  producing  mines, 
will  be  found  in  the  annexed  tables.  Tlie  old  Allison  Kiiuch  mine,  which 
had  l>eeii  lying  idle  for  a  longtime,  has  been  put  in  oitoratinn  again,  nud 
at  a  depth  of  486  feet  on  the  iiicliiio  struck  rich  ore.  Tlie  Cariboo,  c-ou- 
sidered  a  feeder  to  the  main  vein,  furnishes  excoeilingly  rich  ore  fi-oin  a 
ercvico  10  inches  widev  The  Perrin  has  forced  itself  into  notice  by  some 
very  good  runs  of  late;  the  product  for  Octolwr  being  811,200 ;  cost, 
$3,058,  A  large  amount  of  rock  was  tuUeu  out  faster  than  it  could  bo 
milU'd.  Tbc'Union  Hill  and  Wi.-iconsin  have  also  nttuined  more  jironii- 
nence,  and  as  these  two  iniiiea  were  not  descxibed  iu  luy  last  yeai's 
report,  a  short  descrii)tiou  may  here  foUow. 


f^ 

r. 

/ 

mk 

r'   '               '^ 

U:tiON  niLL  UiXE.— Scnlf  aoo  fart  In  1  Inch, 

Dfplh  nf  loKlliM  itaaft.  £88  feat ;  to  thn  flrM  1eT«l.  1«0  feot :  to  thn  •rcond.  360  trot.  Leneth  of  flnt 
woM  ilrtfl.  400  roet  i  uiwud.  tOO  r<Mb    L«iKtl>  "f  appsr  ewt  drift,  330  (out ;  oTtbD  lower,  ISO  fiMA. 

The  Union  Hill  claim  3,000  feet  on  the  Union  Hill  quartz  ledge:  aver- 
age width  a-feet;  dip  70°  south-  The  coniiMiny  have  removed  their 
hoisting  and  pumpiup  machinery  from  thoir  old  works  to  the  new  shaft, 
and  commenced  regular  mining  openvtious  on  January  1, 1809.  Their 
mill  contains  twenty  stamps  of  950  pounds  each,  and  the  power  is  fur- 
nished by  a  Bteam-engiae.  The  yield  of  the  mine  from  January  1, 1809, 
to  August  1,  has  been  7,200  tonSj  which  yielded  $75,568  92,  an  average 
of  about  $10  50  per  ton.  Themiuiugand  milling  expenses  during  these 
eigbt  months  have  been  $50,492  09,  in  which  amount  $5,000  are  in- 
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oloded  for  a  supply  of  fael  for  the  coming  winter.    The  accompanying 
sketch  gives  all  the  particulars  in  reference  to  the  works  in  the  mine. 


N.E. 


SW. 


WiscoXAiN  GoLT>  MiNR.— Scale  300  feet  to  1  inch. 

Tbe  shaded  parts  nignify  the  portions  of  the  mine  already  worked  out,  the  white  ones  the  rencrvos. 
Total  depth  of  incline.  410f.«et ;  lon^h  of  nortlioost  dnfttt^tirat  level  180  ft^et,  second  179  feet,  third 
lOD  feet,  fourth  180  feet,  fifth  12  feet.  Leujcth  of  southwest  drifts— first  level  346  feet,  second  111  feet, 
third  M6  feet,  fourth  1200  feet,  fifth  10  feet. 

The  Wisconsin  Gold  Mining  Company  owns  3,400  feet  on  the  Wis- 
consin quartz  ledge,  near  Grass  Valley.  Dip  of  vein  27®  west.  Tho 
mine  has  been  worked  quite  extensively,  as  indicated  by  the  accompa- 
nying sketch. 

In  1868  this  mine  changed  owners,  after  having  been  idle  for  a  short 
time.    In  March,  1869,  the  present  owners  commenced  operations.    May 

1  they  had  the  mine  free  from  water,  and  a  sufficient  length  of  new 
levels  was  run  to  commence  regular  stoping.  The  crushing  was  done  at 
custom  mills,  and  continued  until  July  30.  During  these  three  months 
the  company  took  out  519  tons  of  quartz,  which  yielded  $17,581  30, 
or  $33  87  per  ton.  Encouraged  by  this  result,  the  company  concluded 
to  discontinue  crushing  ores  at  custom  mills,  and  resolved  to  build  their 
own  mill  adjoining  the  hoisting  works  in  order  to  economize  in  the  cost 
of  hauling  the  ores  and  to  secure  a  more  perfect  treatment.  The  mill  is 
to  consist  of  8  stamps  of  800  i)ounds  each,  and  will  be  supplied  with  all 
the  modern  contrivances  for  saving  the  gold  and  sulphurets.  It  will  be 
driven  by  steam-power.    The  average  width  of  the  ledge  is  about  1  foot. 

The  following  is  an  extract  from  the  report  of  J.  11.  Boalt,  mining 
engineer,  on  the  Empire  Company's  proi)erty : 

Sa^edaU  C,  showing  expense  of  mining  and  milling  at  Empire  Company* a  works, 

a.  Expense  of  mining  and  extracting  1,000  tons  of  ore,  being  one  month's  (26  days*) 
■work : 

2  foremen,  $4  per  day — v $8  00 

56  mineni,  $3  per  day 1<^>^  00 

12  tfhovelers  and  carmen,  $2  50  per  day ^  00 

2brakemen,  $2  75  per  day 5  f»0 

28mithsand2  helpers 1-^  00 

Cost  of  labor  per  day 22:i  TO 

Co8tof26day8'hibor $5,911  00 

Estimated  ccwit  of  proportion  of  power ^^  w 

400  bnahols  of  ooal  at  15  cents CO  00 
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40  boxes  candleA,  at  |4 $160  00 

40  kegs  powder,  at  $2  50 ICO  00 

Steel,  drillB,  picks,  &c.,  'wear  on  wire  roi>ey  cars,  track,  &c 2C0  00 

Total  for  1,000  tons 6,(>41  00 

Average  expense  per  ton 6  64 


h.  One  month's  expense  developing  1,000  tons  reserve  while  extracting  1,000  tons  ore : 

Cost  of  sinking  100  feet  of  shafl  at  highest  price |2,600  00 

Cost  of  drifting  1,200  feet  of  levels  at  average  price 9,000  00 

180  boxes  candles,  at  $4 720  00 

180  kefjp  of  powder,  at  $2  50 450  00 

2,400  bushels  of  coal,  at  15  cents 360  00 

Proportion  of  cost  of  power 1, 740  00 

Steel,  tools,  fuse,  &c 1,200  CO 

Contingencies 1,0C0  00 

Total  cost  of  opening  1,200  by  ICO  feet  of  vein,  averaging  1^  foot 

thick,  and  yielding  12,000  tons  ore 17,070  00 


One  month's  (1, 000  tons)  proportion  of  above $1, 422  CO 

Average  per  ton 1  42 


<*.  One  month's  expense  for  pumping : 

Proportion  of  cost  of  x)ower $450  00 

Sundries 150  00 


Total  for  1,000  tons 600  00 

Average  per  ton k CO 


d.  One  month's  expense  simple  cmshing : 

4  feeders $11  00 

2  platform  men,  CBlake's  crusher) ^ . .  5  00 

Cost  of  labor  per  day IC  00 


Cost  of  labor  for  26  days $416  CO 

Proportion  of  cost  of  power 575  CO 

Wear  and  tear  of  shoes,  dies,  &o 325  00 

Total  for  1,000  tons 1,316  CO 

Average  per  ton 1  31 


c.  One  month's  expense  extracting  native  gold : 

6  men  for  cleaning  up $18  00 

Wear  of  copper  plates,  melting,  &c CO  CO 

Lose  of  quicksilver 10  00 

Total  for  1,000  tons 58  CO 

Average  per  ton .Ori8 


/.  One  month's  expense  saving  and  working  snlphurets: 

2  men  to  attend  concentrators {6  00 

Wear  and  repair  of  concentrators 3  00 

4meuforpans 12  00 

Cost  of  labor  per  day..'. , 21  CO 


•  Cost  of  labor  for  26  days $546  CO 

Proportion  of  cost  of  power 280  00 

Lobsin  quicksilver 40  00 

W»ar  and  tear  of  castings 30  00 
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Chemicals $30  00 

ContiDgencies : '30  00 

Total  for  1,(300  tons 956  00 

Average  per  ton 95C 

y.  One  month's  expense  for  power : 

En^nes  at  mine : 

2  engineers  at  $3  OOperday ^  00 

4  cords  of  wood  at  84 16  00 

Oil,  &c 3  00 

Total  per  day .' 26  00 

Total  for  30  days ! $780  00 

One-half  of  chief  engineer's  salary 75  00 

Total 855  00 

Proportion  assigned  to  mining $260  00 

Proportion  assigned  to  reserve  work 145  00 

Proportion  assigned  to  x>umping 450  00 

855  00 

Engines  at  mill : 

2  engineers  at  83  50  per  day $7  00 

4coninofwoo<lat84 ' 16  00 

Oil^d^e 3  00 

Total  per  day '. 26  00 

Total  for  30  days $780  00 

One-half  engineer  s  salarj- 75  00 

Total aV)  00 

Proport  ion  asnigned  to  simple  crushing 8575  00 

ProiKirtion  assij^ned  to  siiliihurets 2S0  (Kj 

H55  00 


• 


RESUME. 

Mining,  i>€r  ton $6  64 

Opening  reserves,  per  ton 1  4M 

Pompiiig,  per  ton , : 60 

S^im]»lt*  enishing,  per  ton 1  'M 

Cleaning  up  gold,  per  ton .058 

^ving  and  working  Kulphurets,  ^mt  ton .IK'>6 

Total 10  984 


3IETIIOI)  AND  APPARATUS  FOR  SAVING  THE  F1^'EST  PARTICLES  OF  GOLD. 

Various  experiments  have  been  made,  and  many  different  apparatus 
Were  tried,  for  saving  the  linest  particles  .of  gold,  which  escape  in  the 
common  stamp-process  with  the  tailings.  The  following  description  of 
a  method  introduced  by  James  T.  McDougall  is  taken  from  the  Grass 
Valley  National,  and  as  it  appears  to  have  given  satisfactory  working 
results,  the  account  may  find  a  place  in  this  report: 

It  is  well  known  that  the  ordinary  mill  process  does  not  and  cannot,  save  aU  the  ^old 
ai  the  mre,.  I*robably  on  an  average  not  to  ex<*eed  ninety  per  cent,  is  saved.  Various 
wnrrivanc^s  have  fmm  time  to  time  been  devised  to  secure  the  line  particles  that  f?o 
to  vaAt^.  We  visite<l  yestenlay  the  works  of  James  T.  McDougaU,  esq.,  who  has  i)at- 
tmed  au  invention  for  securing  thc^e  inhuit^^simal  atoms  of  gold.    Tlie  invention  has 

n.  Ex.  Doc.  207 4 
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1>een  in  practical  ofie  for  Acveral  months,  extracting  the  precions  metal  firom  the  waste 
wat«^r  of  the  Eureka  and  Idaho  mines,  and  its  utility  has  been  positively  demonstrated. 
The  contrivance  consists  of  six  troughs,  each  twelve  feet  by  two  and  a  half,  inclined  at 
a  slight  angle.  The  1>ottom  of  the  troughs  or  sluice-boxes  are  covered  with  copper 
platcH.  amalgamated  and  thickly  studded  with  square  iron  pegs,  alK>at  four  inches  in 
height,  and  naif  an  inch  square.  Over  these  pegs  are  place<l  closely-fitting  copper  caps, 
their  outer  surface  being  amalgamated  in  such  a  mauuer  that  a  comer  is  presented  to 
the  stream.  In  other  words,  the  diagonal  of  the  I>eg8  and  caps  is  parallel  with  the 
sides  of  the  sluice-box.  The  waste  water  from  the  Eureka  and  Idaho,  from  which  they 
have  Tireviously  extracted  all  the  gold  that  they  possibly  could  with  their  blankets,  cop- 
fHiT  plates,  rubliers,  pans,  riffles,  buddies,  &c.,  is  brought  to  Mr.  McDougall-s  works,  and 
tnme<l  through  the  troughs  we  have  descrilied.  Striking  against  the  pegs,  of  which 
the  six  troughs  contain  five  thousand,  the  water  boils,  and  surges,  and  eddies  about,  so 
that  every  atom  comos  in  contact  with  the  amalgamatcil  surfaces.  The  precipitation 
of  the  gold  is  greatly  increased  bj*  the  electrical  action  indnce<l  by  the  difierence  in 
]at<ait  heat  l>etwe(m  the  different  metals,  copper,  iron,  and  quickfiilver.  Amalgam  forms 
ra])idly,  and  two  men  are  kept  constantly  employe<l  in  cleaning  the  copper  caps  and 
platcK.  Owing  to  the  almost  microscopical  fineness  of  the  gold  particles  thus  saved, 
the  amalgam  ol>taiucd  does  not  contain  as  much  gold  to  the  ounce  as  that  ordinarily 
obtained  at  the  cjuartz-mills.  This  is,  of  course,  to  be  expected.  Mr.  McDougall  can 
tell  almost  instantly  what  grade  of  ore  is  being  worked  at  the  mUls  above  him.  When 
they  are  running  what  they  call  jioor  rock,  his  contrivance  saves  the  most  gold  ;  when 
thev  are  crushing  rich  rock,  he  does  not  do  as  well.  The  explanation  is.  that  their 
rcxjK  which  they  call  i)oor  may  contain  as  much  gold  as  the  ricli  rock,  but  it  exists  in 
such  very  fine  particles  that  their  mill  process  cannot  arrest  it.  It  is  these  fine  particles 
that  he  saves.  In  their  rich  rock,  their  gold  being  coai'ser,  they  save  a  greater  propor- 
tion of  it. 
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54        MINES   AND  MINING  WEST  OF -THE   ROCKY  MOUNTAINS. 

Estimate  of  costs  of  mining  and  redndng  ores  in  Grass  Valley  district ,  Xevada  County ,  Call- 

fomia,  reported  by  J.  F,  Xcsmithf  July  1,  1869. 

Population  of  district :  Six  thonsand. 

Wages  of  first-class  miners :  Throo  dollars  per  day. 

Sbovelcrs  and  carmen :  Two  dollars  and  fifty  cents  per  day. 

Wages  of  surface  laborers :  Two  dollars  and  fifty  cents  per  day. 

Cost  of  lumber :  Eighteen  dollars  i>er  thousand  feet. 

Cost  of  mining  timber :  Four  to  twelve  cents  per  mnniug  foot. 

Cost  of  common  powder :  Two  dollars  and  seventy-five  cents  per  keg  of  twenty-fiv^ 
pounds. 

Cost  of  giant  powder :  One  dollar  and  twenty  five  cents  per  pound. 

Cost  of  quicksilver :  Sixty-two  and  one-half  cents  per  pound. 

Cost  of  freight  from  San  Francisco :  Seventeen  dollars. 

Cost  of  fuel :  Cord  wood,  four  dollars ;  charcoal,  fifteen  cents  per  bushel. 

Cost  of  teu-stamu  mill,  C.'Uifomia  pattern,  iulcuding  freight,  erection,  &c.:  Plan 
without  pans,  ten  thousand  dollars:  with  pans,  thirteen  thousand  five  honored  dollars. 

Cost  of  twenty-stamp  mill,  freight,  erection,  &c.:  About  same  proportion. 

The  miners^  strike. — ^During  the  month  of  June,  1869,  a  miners'  strike 
occurred  at  Grass  Valley,  the  object  of  which  was  to  prevent  the  intro- 
duction of  giant  powder  as  a  blasting  agent.  This  strike  was  peculiarly 
unjust  and  uncalled  for,  and  the  Miners'  League  undoubtedly  displayed 
very  little  good  sense  in  the  movement. 

In  the  first  place,  the  Grass  Valley  mines,  being  mostly  on  narrow 
veins,  are  burdened  with  heavy  costs  of  extraction  of  ore,  and  the  old- 
fashioned  system  of  large  double  drills  and  black  {lowder  is,  under  such 
conditions,  peculiarly  expensive.  In  order  to  get  room  to  swing  a 
sledge,  the  stopes  must  be  made  much  wider  than  the  vein,  and  wider 
than  tney  would  need  to  be  for  single  drilling.  In  consequence  of  the 
quantity  of  water  in  many  places,  (and  invariably  in  the  bottom  of  the 
shaft,)  a  great  deal  of  time  is  lost  in  charging  and  tamping  holes  with 
common  powder,  and  the  practice  of  working  two  men  at  each  hole 
results  in  much  more  idleness  than  would  be  the  case  if  the  men  worked 
singly )  since  v/henever  one  of  them  stops  for  any  cause,  the  other  must 
stop  al30.  Finally,  the  old  system  of  organization  gave  the  miners 
many  opportunities,  of  which  they  were  not  slow  to  avail  themselves,  to 
pilfer  small  specimens  of  the  very  rich  gold  quartz  which  so  frequently 
occurs  in  the  mines  of  this  district.  It  is  a  well-known  peculiarity  of 
Cornish  miners  that,  although,  as  a  class,  sober  and  well-behaved,  (in 
many  cases  even  religious,)  they  have  no  conscience  conceniing  the 
stealing  of  si>eciinens,  and  do  not  consider  it  wrong  to  cheat  concerning 
the  underground  work.  They  have  been  educated  to  believe  it  to  be 
the  business  of  the  foreman  or  mining  captain  to  watch  against  such 
peccadilloes,  and  if  he  is  not  sharp  enough  to  catch  them,  they  do  not 
hesitate  to  overreach  him  in  every  way.  The  mine  owners  of  Grass 
Vallej'  have  suffered  especially  fiom  the  stealing  of  rich  rock  by  the 
miners.  To  break  a  piece  of  quartz,  however  valuable,  from  a  mine  and 
to  carry  it  away  without  the  owner's  permission,  is  not  legally  theft,  but 
trespass.  After  the  rock  has  been  broken  the  dishonest  removal  of  any 
of  it  fix)m  the  dump  or  pile  is  larcenj^;  but  it  is  generally  impossible  to 
get  evidence  which  will  satisfy  a  jury  of  the  latter  crime ;  and  even 
when  the  evidence  is  sufficient,  a  Nevada  County  jury  has  never  been 
known  to  convict;  hence  the  thieving  miner  has  hitherto  enjoyed  a  sub- 
stantial immunity  from  punishment.  Most  of  the  companies  do  what 
they  can  to  prevent  loss  from  this  source,  by  obliging  the  workmen,  on 
emerging  from  the  mine,  to  strip  off  their  wet  clothes  in  the  *'  drying- 
house,"  and  walk  naked  across  the  room  before  putting  on  their  al30ve- 
^ound  suits.  I>ut  in  spite  of  all  precautions,  the  plundering  is  known 
to  be  considernble. 
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A  year  ago  giant  xK)wder  was  introduced  here,  and  it  was  soon  found 
to  effect  a  great  saving  in  the  mining  cost.  Single  drills,  small  holes, 
no  waste  of  time  by  partners,  no  delay  in  blasting  wet  ground — these 
were  among  its  mechanical  advantages ;  while  the  employment  of  one 
or  two  men  in  each  shift  for  the  special  duty  of  firing  the  blasts  and 
cleaning  op  the  stopes  x>revented  all  access  on  the  part  of  the  miners  to 
the  newly  broken  rock,  and  put  an  instant  end  to  the  whole  elaborate 
system  of  specimen-stealing,  with  the  necessary  attendant  system  of 
spying,  stripping,  and  searching.  The  reduction  of  the  expense  of  ore 
extraction  amounted  in  this  way  to  forty,  fifty,  and  even  sixty  per  cent. 

The  new  i)owder  was  gradually  introduced,  and  its  full  advantages, 
and  the  revolution  in  the  organization  of  the  shift  which  it  involved, 
were  not  at  first  apparent.  It  is  one  thing  to  use  giant  powder  now  and 
then  for  single  blasts^  and  quite  another  thing  to  organize  all  the  openi- 
tions  underground  with  reference  to  its  use.  So  it  came  to  pass  that 
the  miners  received  it  at  first  with  favor.  Those  of  them  who  had  taken 
contracts  for  drifting  or  sinking  found  great  profit  in  its  use,  and  were 
in  some  cases  allow^  to  take  it  freely  from  the  magazines  of  the  mine, 
as  it  was  thought  they  would  in  this  way  grow  familiar  with  it 
After  this  was  tbrbidden  (on  account  of  the  high  cost  of  the  powder,  and 
the  too  free  use  of  it  by  the  "  contractors,")  they  begged  and  stole  it 
whenever  they  could.  At  the  same  time  it  was  employed  by  the  ordi- 
nary shift-miners  for  some  eight  months  without  serious  comphunt.  But 
finally,  all  on  a  sudden,  the  Miners'  League  demanded  its  exclusion  from 
the  mines,  alleging  that  it  was  injurious  to  health,  and  coupled  with  this  a 
demand  that  the  distinction  between  siirfa<^  laborers  and  miners  under- 
ground should  be  abolished  and  that  these  chisses  of  workmen  should  be 
paid  alike — a  thing  absurd  in  itself,  and  unlieard  of  in  Grass  Valley  hith- 
erto. I  need  scarcely  say  that  the  miners  did  not  ask  to  have  their  pay  re- 
duced^  for  the  sake  of  uniformity,  but  to  have  the  i)ay  of  the  laborers  raised. 
The  secret  of  this  unexpected  attitude  is  the  discovery  that  giant 
powder,  besides  cutting  off  the  i>erquisites  of  labor,  is  diminishing  the 
number  of  miners  necessaiy  for  a  given  production,  and  so  far  siniplity- 
ing  the  labor  of  these  as  to  require  less  skill,  except  on  the  part  of  fore- 
men and  powder-men.  Of  course  the  natural  effect  would  soon  be  the 
reoi^euing  of  a  vast  number  of  mines  now  idle,  and  an  increased  demand 
for  really  good  workmen  at  high  wages  as  foremen.  Only  tlie  shiftless, 
lazy,  and  ignoi*aut  workmen  suffer  in  the  end  by  the  progress  of  the 
industrial  aits,  but  unfortunately  that  is  the  very  class  which  the 
leagues  are  too  apt  to  foster  and  protect.  Nothing  is  more  fatal  to  the 
true  interests  of  labor  than  the  notion  that  skill  should  make  no  differ- 
ence in  wages.  To  pay  (as  the  Grass  Valley  miners  demand)  the  man 
who  pushes  a  car  or  loads  a  wagon  above  ground  the  same  as  one  wlio 
drills,  blasts,  or  sets  timbers  underground,  is  either  to  underpay  the  one 
or  to  overpay  the  other;  and  (certainly,  at  all  events,  to  remove  trom 
both  the  stimulus  of  ambitiim  and  the  motive  to  excellence. 

In  the  strike  at  Grass  Valley,  the  league  was  too  late.  On  general 
grounds,  there  is  not  a  region  in  the  country  where  miners  have  had  less 
reason  to  complain.  Emi)U>yment  has  been  for  many  years  botli  steady 
and  well  paid.  No  attempt  was  made  at  this  time,  or  talked  of,  or 
intended  to  reduce  their  wages.  Even  the  murmurs  about  Chinese 
labor,  which  have  grown  alarmingly  bold  in  many  cpiarters,  were  not 
heanl  in  this  quiet  paradise  of  employes  until  provoked  by  the  hist  folly 
of  those  who  ilid  not  know  how  to  let  well-enough  alone.  And  as  to  the 
sole  plausible  reason  for  a  strike — the  alleged  injurious  effects  of  giant 
powder — the  league  was,  as  I  have  said,  too  late. 
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Is  the  use  of  giant  powder  injurious  to  health  f  Certainly  not  more 
80,  if  at  all,  than  it  was  last  year,  and  for  several  months  of  this  year, 
when  the  miners  were  anxious  to  lighten  their  labor,  and  increase  their 
profit,  on  contract  work,  by  its  employment.  Oerf-ainly  not  more  so  than 
when  they  fired  their  own  blasts,  instead  of  having  a  man  to  do  it  for 
them.  It  is  only,  it  would  seem,  when  the  miners  are  excluded  from  the 
stopes,  after  the  shots  are  fired,  that  they  find  out  liow  terribly  noxious 
(in  spite  of  the  alibi)  are  the  gases  into  which  they  were  ready  to  go 
without  inconvenience  to  overhaul  for  rich  specimens  the  freshly  broken 
quartz. 

Curiously  enough,  moreover,  it  so  happens  that  the  giant  powder,  as 
now  manufactured,  is  far  less  likely  to  be  in  any  way  noxious  than  it 
was  when  considered  harmless.  It  is  manufactured  with  greater  care, 
and  upon  explosion  leaves  almost  no  visible  smoke.  Now,  the  smoke  is 
all  that  can  reasonably  be  expected  to  cause  pain  or  annoyance,  as  a 
little  consideration  will  sliow. 

Nitro-glycerine  or  glonoine  has  long  been  a  homoBopathic  remedy  for  a 
certain  kind  of  headache,  and  in  larger  doses  it  produces  this  headache 
as  a  pathogenetic  effect.  Eubbing  it  upon  the  skin  will  have  the  same 
effect  as  swallowing  or  inhaling  it.  But  after  combustion,  this  organic 
compound  is  transformed  to  inorganic  gaseous  products  which  do  not 
possess  the  same  properties;  and,  in  fact,  when  diluted  with  air,  in  a 
decently  ventilated  mine,  should  be  no  more  harmful  than  the  gases  of 
any  combustion. 

The  headache  experienced  by  those  who  employ  nitro-glycerine  in 
any  form  as  an  explosive,  doubtless  arises  from  the  presence  in  the  air, 
after  explosion,  of  particles  of  the  original  substance,  not  consumed, 
just  as  in  the  smoke  of  powder  we  have  an  e\idence  of  imperfect  com- 
bustion. The  less  visible  smoke  remains,  therefore,  after  a  blast  of 
giant  powder,  the  less  time  will  be  required  for  its  effects  on  the  air  to 
disappear.  Proper  adjustment  of  the  charges  to  seciu*e  absolute  com- 
bustion is  a  matter  bearing  directly  on  the  same  )>oint.  Few  mining 
captains  have  yet  found  out  how  small  a  charge  nmy  be  advantageously 
employed.  The  almost  universal  mistake  in  the  use  of  this  explosive  is 
overcharging  the  holes.  ( The  useful  effect  of  a  blast  does  not  increase  in  ike 
ratio  oftlie  amount  of  explosive — least  of  all  when  the  explosive  is  a  quick 
one.)  Even  if  giant  powder  gave  noxious  fumes,  the  evil  could  be 
reduced  to  a  minimum,  and  would  be  far  less  serious  than  those  exi>eri- 
enced  in  quicksilver,  arsenic,  or  even  common  metallurgical  works. 

But  the  general  evidence  is  that,  after  becoming  accustomed  to  giant 
powder,  no  one  suffers  from  it.  If  there  are  a  few  so  constituted  as  to 
be  always  affected  by  it,  what  of  that  I  Some  people  are  always  sick 
when  they  ride  backward;  some  when  they  go  to  sea;  some  when  they 
smell  camphor.  Many  soldiers  cannot,  witliout  injury,  attend  ui)on 
artillery  practice.  But  there  will  be  stages  and  ships  and  camphor  and 
cannon  for  all  that. 

If  the  use  of  giant  powder  were  universally  and  seriously  and  una- 
voidably injurious  to  health,  it  might  be  forbidden  by  law.  But  there 
is  no  possibility  of  that  i)rohibitiou.  The  facts  are  all  against  it.  The 
Chinese  used  nitro-gljxerine  (which  is  chemically  the  same  tiling)  in  the 
Central  Pacific  tunnels,  and  they  are  not  afraid  of  it.  !N^ow,  if  it  is  so 
fatal  as  the  league  asserts,  why  does  not  the  league  embrace  the  opi>or- 
tunity  to  kill  off  the  Chinese  by  allowing  them  to  work  with  it  under- 
ground ?  The  fact  is,  giant  powder  may  ]>rove  malarious  to  miners' 
leagues,  but  not  to  miners. 

This  was  part  of  the  great  labor  stniggle  in  the  Pacific  Coast — a 
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straggle  which  marks  the  terminus  of  the  era  of  mere  speculation.  For 
years  the  miners  have  been  begging  for  theassistanc^e  of  capital  to  eivct 
their  indnstry  into  a  regular  buniness.  Xow  they  have  their  wish,  and 
the  first  requisite  of  a  business  must  be  comi)lied  with :  the  owners  of 
mines  must  be  free  t.o  work  them  a«  tliey  choose,  and  with  what  force 
they  choose.  If  a  steam-engine  will  pump  for  five  dollars  where  two  men 
and  a  bucket  cost  ten,  the  engine  must  be  erected.  If  the  cheai^er 
machine  is  a  Chinaman,  instead  of  an  engine,  why  should  not  the  China- 
man be  employed  t 

The  best  men  of  all  parties  agreed  on  many  iwints  involved,  and  the 
foolish  stubbornness  of  the  laborers  and  miners  forced  iti]>idly  an  agree- 
ment on  all.  The  superintendents  of  the  mines,  which  hud  1>een  com- 
pelled to  su8i)end  operations,  after  waiting  a  few  weeks  to  let  the  miners 
reconsider  the  i>osition  taken  by  them,  finally  procured  other  workmen 
from  the  more  northern  counties  and  had  no  difficulty  whatever  in 
doing  so.  Many  of  the  strikers  even  I'eturned  to  their  work  after  they 
saw  that  their  demands  would  not  be  com]>lie<l  with.  It  is  to  be  ex- 
pected,  therefore,  that  the  operations  in  this  leading  gold-producing  dis- 
trict will  not  be  disturbed  again  very  soon  by  a  similar  piece  of  lolly  on 
the  part  of  the  workmen. 

The  placer  mines. — The  letter  of  Mr.  W.  A.  Skidmore,  in  my  last  year's 
report,  contains  a  veiy  full  description  of  the  placer  mines  of  Nevada 
and  Placer  Counties,  and  it  is  thei*efore  hardly  necessary  to  enter  into  a 
detailed  description  again  this  year. 

I  have  already  said  that  the  scarcity  of  water  has  prevented  regulai 
operations  during  the  last  year  in  these  mines :  still,  a  few  of  them  have 
Dianage<l  to  do  quite  well  under  the  circumstances.  A  representative 
claim  of  the  class  is  the  one  belonging  to  Judge  Brown,  at  You  Bet, 
Nevada  County,  and  a  short  description  of  it  will  give  a  very  fair  idea 
of  the  remaining  cement  mines  in  the  neighborhood. 

The  cement  in  this  claim  lies  from  eighty  to  one  hundred  feet  below 
the  surface.  It  is  overlain  by  gravel,  which  will  i)ay  handsomely  by 
hydniulic  washing  after  the  cement  is  removed ;  the  latter  is  fi*om  twelve 
to  twenty  feet  thick  and  quite  hard.  It  is  extracted  by  shafts  and  tun- 
nels, and  the  timbers  in  the  stopes  can  be  taken  out  after  the  cement  is 
removed,  so  as  to  allow  the  superincumbent  gravel  to  cave  in,  in  order 
to  prepare  for  washing  it  oft'  clieai)ly  and  expeditiously  by  hydi*aulics. 
The  hoisting  and  pumping  is  done  by  the  same  water  wheel  which  fur- 
nishes the  power  for  the  stamps.  The  water  to  drive  this  wheel  costs 
J5f9  00  i)er  day.  Eight  hundred  and  forty  tons  worked  in  June  yielded 
814,1*14  28,  and  a  clean-up  from  one  thousand  two  hundred  tons  in  July 
gave  a  result  of  $17,860  28.    The  daily  cost  of  working  this  claim  is — 

Sixteen  men,  at  83 848  00 

Three  men,  at  83  50 10  50 

Water 0  GO 


OS  JO 


Onlinary  and  extra  incidentals  make  the  total  expense  less  than  8500 
l>er  week.  *  The  mine  has  produced  between  8500,000  and  8000,000  and 
the  prospects  ahead  are  good. 

The  mill  nsed  r)ii  this  claim  cr)nsists  of  eight  stamps  of  eight  hundred 
and  fifty  pounds  each,  ananged  in  two  mortars.  J iift,  twelve  inches; 
fifty-six  drops  i)er  minute ;  discharge,  five  inches  above  dies ;  sieves  made 
unt  of  No.  18  iron  with  one-eightli  inch  punched  holcsj  size  of  sieves. 
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forty-eight  by  sixteen  inches.  Most  of  the  gold  is  caught  by  the  quick- 
silver in  the  mortars ;  the  balance  by  copper  plates  below. 

The  American  Mining  Company,  at  Sebastoi>ol,  in  the  Junction  Bluff 
district,  has  done  quite  well  during  the  last  year.  A  fidl  statement  of 
their  doings  will  be  found  in  the  annexed  table. 

The  Buckeye  Hill  claims,  below  Sweetland,  have  been  extensively 
worked.  This  company  has  bought  ground  in  addition  to  their  own, 
and  the  average  product  of  their  six-weeks'  runs  has  been  about  810,000. 

They  employ  six  men  in  their  new  tunnel,  which  they  own  from 
Sweetland  Creek  for  a  length  of  eighteen  hundred  feet,  and  twenty  two 
men  at  washing.    Five  hundreii  inches  of  water  are  used. 

The  Prescott  claims,  near  Omega,  have  been  worked  with  good  results 
by  W.  Kidd  &  Co.  The  gold  from  these  claims  is  very  tine,  being  worth 
$20  per  ounce.  One  cleanup  in  September  yielded  810,500.  In  the 
Kansas  groimd  the  existence  of  a  channel  has  been  satisfactorily  estab- 
lished, and  a  San  Francisco  company  proposes  to  operate  here. 

My  ageiit  lor  California  distributed  many  sets  of  blanks  among  the 
placer  miners  of  Nevada  County,  only  one  of  which  was  returned 
partly  filled.  I  am  consequently  not  in  a  position  to  give  as  full  statis- 
tics on  this  branch  of  mining  as  I  had  intended. 

Exhibit  of  producing  mines  in  Junction  Bluff  mining  disirictj  Bridgeport  iownshipy  Xevada 
Counkfy  California,  on  July  1, 1869,  reported  by  Aniton  B.  Sweeny, 

m 

Name,  American  Mining  Company,  (not  incoq>orate<l;)  owners,  J.  H.  Brown,  G.  C. 
Spooner,  S.  M.  CraU,  A.  JJ.  Sweeny,  T.  L.  Frew,  C.  H.  Effincer,  MoseK  Davis,  James  Stoott, 
L.  Gaskill,  L.  Carmack,  J.  S.  McBride;  character,  gravel,  with  cement  at  the  bottom; 
dimensions  of  claim,  one  hundred  and  twenty  claiuiH,  eighty  by  one  hundred  and  eighty 
feet  each ;  two  thousand  feet  on  the  course  of  channel ;  it  varies  from  two  hundred  and 
fifty  to  three  hundred  feet  in  width ;  country  rock,  granit«  ;  mills,  one,  nin  by  a  hurdy- 
gurdy  wat4?r- wheel;  product  for  the  year  ending  July  I,  1869,  $149,000. 

Jiemarkft. — The  above  claims  have  yielded  in  live  ye^ars,  up  to  July  1, 1869,  $611,476. 
Located  in  1852.    The  x>ro8pects  ahead  are  good. 

Estimate  of  costs  of  mining  in  Junction  Bluff  district,  Bridgeport  township^  Xerada  County, 

California^  reported  by  Anson  B,  Sweeny,  July  1,  1869. 

Population  of  district :  Twenty-five  families — fifty  men  and  fifty-two  children. 
AVages  of  first-class  miners:  Three  doUai's  and  fiftv  couts  per  day, 
Wagc«  of  second-class  miners :  Throe  dollars  jier  <lay. 
Wages  of  Chinese  laborers :  One  dollar  and  seventy-live  cents  per  day. 
Cost  of  lumber:  Twenty-two  dollars  and  fifty  cents  per  thousand. 
Cost  of  common  powder:  Three  dollars  per  keg  of  twenty -five  pounds. 
Cost  of  giant  ^)owder :  One  dollar  and  twenty-five  cents  iwr  pound. 
Cost  of  quicksilver :  Sixty  cents  per  pound. 
Co8^#  of  freight  from  MarysWUe :  One  cent  pet  i)0und. 

Cost  of  ten-stamp  mill^  California  pattern,  including  freight,  erection,  &c. :  Ten 
thousand  dollars. 

Operations  of  the  American  Mining  Company. 


Common  powder  uso4  per  year,  in  kegs  of  25  pounds 2, 500 

PiHmds  ot  giant  powder  used  per  year 1, 600 

Pounds  of  (luioksilver  used 1, 500 

Pounds  of  quicksilver  lost  each  year 400 

Inches  of  water  used  daily 450 

Number  of  pipes 4 

Diameter  of  nozzle,  in  inches 2| 

Height  of  bank,  in  feet 180 

Pressure  of  water,  in  fe<?t 180 

Cost  of  water  per  day $75 

Number  of  men  employed 40 

Number  of  Chinamen 6 

Average  length  of  runs,  in  days 16 

Monthly  expenses $6, 450 
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Length  of  tannel,  iufeet 8,200 

Len^of  toil  aloieefl  out«ido  of  tunnel,  in  feot 3,100 

Number  of  under-currcnts 16 

•Length  of  under-curreuto,  in  feet 800 

Irerage  width  of  wuder-cnrrents,  in  feet 12 

Rnnark*, — We  also  have  tunnela  and  sluices  not  mentionc<l  above ;  wo  have  one 
ftarted  which  will  be  200  feet  deeiwr  tliau  our  present  ones,  and  will  bo  about  3,400  feet 
long  before  wo  reach  a  shaft  to  wash  through. 


CHAPTER  X. 

SIERRA  COUNTY. 

The  hydraalic  mines  of  this  county  continae  to  prodace  largely, 
thoQgh  it  can  scarcely  claim,  as  formerly,  to  lead  the  State  in  this  branch 
of  mining.  Some  important  progress  has  been  made  in  quartz  mining. 
Perhaps  tbe  most  significant  event  of  the  year  is  the  formation  of  u 
company  to  exploit  the  valuable  deposits  of  magnetic  iron  ore  in  Gold 
Valley.  This  is,  I  believe,  the  first  enterprise  of  the  kind  in  California. 
The  deposits  occur  in  the  higher  parts  of  Sierra  ( 'ounty,  and  were  dis- 
covered some  years  ago.  Li  1865  they  were  visited  by  Kielithofen,  who 
writes  concerning  them :  ''The  deposits,  as  far  as  explored,  are  situated 
on  the  headwaters  of  the  North  and  Middle  Forks  of  the  North  Yuba 
River,  about  twelve  miles  east-northeast  of  the  city  of  Downieville,  and 
a  few  miles*north  of  the  culminating  rocky  summit  of  the  Sierra  Buttes. 
The  country  is  mountainous;  its  waters  escape  to  the  west  through 
ravines.  Near  their  soui*ces  these  ravines  expand  to  basins  and  valleys, 
often  filled  by  lakes,  and  separated  from  each  other  by  ridges  of  little 
elevation  above  their  level.  Commiuiication  is,  therefore,  com])aratively 
easy  between  the  diiferent  part^  of  these  highlands,  as  well  as  with  the 
adjacent  eastern  valleys,  such  as  Mohawk  Valley  and  Sierm  Valley, 
which,  again,  are  connected  by  excellent  roads  with  tlie  State  of  Novjida. 
The  iron  deposits  are  situated  along  a  line  about  two  miles  in  hnigth, 
which  connects  some  of  the  before-mentionod  basins — its  southerly  end 
starting  from  Gold  Valley  on  the  Middle  Fork,  while  its  northerly  end 
extends  to  a  depression  on  the  headwaters  of  the  North  Fork,  and  the 
ceutnil  part  nins  through  a  gap  between  both  forks.  Gold  Valley  is  a 
fine  basui,  about  6,200  feet  above  the  level  of  the  sea." 

According  to  a  report  by  Mr.  Frank  E.  Brown,  civil  engineer,  \\\q^  Gold 
Valley  deposits  are  oval  in  shape,  two  hundred  to  two  hundred  and  fifty 
feet  in  diameter,  and  presenting  an  average  height  abovt*  the  surface  of 
forty  feet  by  about  one  hundred  and  fifty  fe(*t  in  huigth.  Other  lodes  are 
said  to  occur  in  ten  different  places,  occupying  a  line  of  one  thousand  feet, 
twelve  to  seventy-five  feet  above  the  ground,  and  twelve  to  thirty  feet  wide. 
Limestone  is  abundant  and  accessible.  The  San  Francisco  Bulletin  ob- 
ser\-es,  in  commenting  upon  this  subject,  that  there  is  evidence  to  show 
the  existence  of  valuable  iron  deposit^s  along  a  line  of  three  hundred 
miles  in  the  SieiTa  Nevada,  from  near  the  centre  to  the  extreme  northern 
eud  of  the  range,  in  spite  of  the  considerable  altitude  of  the  locality 
leferred  to,  the  climate  is  so  mild  as  to  jjermit  the  prosecution  of  work 
throughout  the  year.  The  site  selected  for  metallurgical  works  is  about 
thi-ee  miles  from  Jaimson  City,  on  Eagle  Creek,  in  the  Mohawk  Valley. 
It  Ls  about  forty-seven  miles  tix)m  Truckee,  on  the  Centml  Pacitic  rail- 
road, to  which  point  a  good  wagon  road  can  easily  be  eonstinicted.  Tin's 
site  is  recommended  also  by  the  abundance  of  timber  and  water-jjower. 
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/     The  Sierra  Buttes  mine. — The  foUowiDg  accoant  of  this  mine  is  taken 
4  mainly  frpm  an  able  report  by  Henry  Janin,  esq.,  the  well-known  mining 
/■engineer,  of  San  Francisco : 

The  Sierra  Buttes  mine  is  situated  thirteen  miles  east  of  Downieville, 
the  county  seat  of  Sierra  County.  It  is  approached  by  a  mule  trail  con- 
necting with  Downieville.  The  Henness  Pass  wagon  road,  which  con- 
nects with  the  Central  Pacific  railroad  at  Emigrant  Gap,  passes  within 
six  miles  of  these  mines.  It  is  under  contemplation  to  connect  the  mines 
with  this  road  by  a  short  road  some  six  miles  long,  the  estimated  cost 
of  which  is  $5,000.  This  will  facilitate  and  cheapen  the  introduction  of 
machinery  and  materials.  At  present  heavy  pieces  of  machinery  are 
transported  to  the  ridge  above  the  mines  by  ox  teams,  and  thence  low- 
ered to  the  mines  by  block  and  tackle.  'T^hese  mines  are  among  the 
earliest  worked  in  California,  the  records  extending  back  as  far  as  1815, 
when  the  quartz  was  crushed  in  arrastras.  In  18^  the  first  stamp  mill 
was  erected.  In  1857  the  mines  came  into  the  possession  of  the  present 
company,  and  have  enjoyed  ever  since  an  uninterrupted  career  of  suc- 
«ess^  The  property  comimses  three  veins — ^the  Rose,  the  Cliflf,  and 
tBe  Ariel.  They  are  inclosed  in  a  country  rock  of  hard  metamorphic 
slate.  They  have  a  general  east  and  west  direction,  with  a  dip  to  the 
north  of  from,  thirty  to  forty  degrees.  The  ledges  are  large,  and  have 
been  proved  over  a  great  length ;  whenever  exposed,  the  walls  are  found 
to  be  well  defined :  these  and  other  general  features  of  these  ledges 
combine  to  assure  great  i)ermahency  in  depth.  !N^ear  the  center  of  the 
hill  in  which  the  veins  occur,  the  three  veins  converge  and  concentrate, 
going  west,  and  become  one.  The  Eose  ledge  occui)ies  a  position  south 
of,  and  the  Ariel  (the  main  ledge)  a  position  between,  the  Rose  and  Cliff 
ledges,  of  which  the  latter  is  found  north  of  both  the  Rose  and  Ariel. 
The  workings  of  these  three  ledges  are  connected  by  cross-cuts  from  the 
main  working  tunnels  which  are  driven  in  on  the  Ariel  ledge.  The 
ledges,  are  variable  in  dimensions.  Where  the  three  veins  converge,  the 
quartz  at  times  is  more  than  fifty  feet  thick,  while  the  veins  before  junc- 
tion vary  from  eight  to  twenty  feet.  The  pay-ore  or  productive  zone  of 
the  ledges  varies  also  from  two  and  a  half  to  fifteen  feet,  and  is  found 
sometimes  on  the  foot-wall,  sometimes  on  the  hanging-wall,  and  often, 
where  the  vein  is  large,  in  the  middle,  with  barren  quartz  on  either  side. 
The  Rose  ledge  is  absorbed  below  the  third  level  by  the  Ariel,  but  large 
reserves  of  good  ore  remain  in  it  above  that  line.  Former  workings  on 
this  vein  extended  520  feet  in  depth,  on  a  shoot  of  productive  ground,  GOO 
feet  long,  averaging  7 J  feet  in  width  of  pay  ore.  The  Cliff  ledge  lies 
north  of  the  Ariel,  and  is  parallel  in  dip,  but  convergent  in  course.  It 
is  worked  by  cross-cuts  from  the  Ariel,  and  has  two  shoots  of  pay  ore, 
resi)ectively  100  and  GO  feet  long.  It  has  been  worked  to  a  depth  of 
720  feet  The  Ariel  is  the  main  ledge,  and  the  most  valuable,  both  by 
reason  of  the  value  of  its  reserve,  and  on  account  of  its  promise  for  the 
future.  This  vein  is  worked  by  a  series  of  tunnels  driven  in  on  the  vein, 
and  now  made  200  feet  apart  vertically.  This  system  of  working,  which 
dispenses  with  the  expense  and  trouble  of  shafts,  hoisting,  and  pumping, 
is  made  possible  by  the  extraordinary  location  of  the  mine— upon  a  high 
and  steep  mountain.  The  height  is  some  1,500  feet  above  the  valley  of 
the  South  Yuba,  and  the  office  of  the  company  is  5,100  feet  above  the  sea. 
The  steepness  of  the  mountain  is  such  that  no  wagon  road  has  been  con- 
structed to  the  mine.  The  fifth  or  lowest  tunnel  is  now  being  driven  in, 
and  has  already  a  length  of  586  feet.  The  vein  has  been  worked  to  a 
depth  of  980  feet.  At  this  depth  the  first  shoots  of  ore  have  been  cut, 
proving  a  length  of  221  feet,  and  an  average  width  of  pay  matter  of  two 
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and  a  half  feet,  vnth  quartz  which  will  probably  yield  $17  per  ton  in  the 
mill.  The  pay  stratum  in  this  shoot  occupies  the  foot- wall  poi-tion  of  the 
vein  of  quartz,  which  will  average  eight  feet  in  width.  The  size  of  the 
pay  streak  in  this  shoot  is  the  same  a^  it  was  in  the  fourth  level  above 
It  is  well  defined,  and  has  everj'  appearanc<3  of  permanency.  The  other 
shoots  of  ore,  driving  west,  have  all  larger  veins.  The  fifth  level  has 
still  to  be  continued  an  additional  length  of  1,340  feet,  to  cut  under  or 
through  the  paying  ground  opened  and  proved  in  the  third  and  fourth 
levels.  The  fourth  level  has  yet  to  be  driven  840  feet  to  cut  the  ore 
ground  proved  by  the  third  level  above.  The  greatest  length  driven 
into  the  hill  on  this  vein  is  by  the  third  level,  which  has  a  total  length  of 
1,280  feet. 

The  paying  portions  of  the  vein,  in  this  as  in  all  the  gold  quartz  veins 
of  this  State,  are  represented  by  shoots  or  chimneys  of  pro<luctive  quartz, 
inth  intervals  of  barren  quartz  between  them.  The  Ariel  ledge  has  five 
SQch  shoots  of  the  following  lengths,  beginning  at  the  mouth  of  tunnel 
and  going  west :  60  feet ;  50  feet ;  280  feet ;  300  feet ;  120  feet.  The 
aggregate  length  on  the  vein,  horizontally,  of  the  productive  ground,  is 
therefore  810  feet. 

These  veins  are  opened,  the  water  drained  off,  and  the  ores  extracted 
entirely  by  tunnels.  There  are  no  draining  and  pumping  shafts  or  ma- 
chinery. As  the  ores  come  from  the  various  levels,  they  are  let  down 
by  an  inclined  track  to  the  mills,  which  are  situated  directly  below  the 
fifth  level.  This  necessitates  no  machinery,  as  the  loailed  car  going 
down  brings  up  the  empty  car.  The  main  levels  are  200  feet  apart  on 
the  incline  of  the  Ariel  ledge.  They  have  been  opened  far  in  advanco 
of  the  immediate  requirements  of  the  mills,  and  therefore  ex]K)se  a  largo 
amount  of  pay  ore  in  reserve.  The  nature  of  the  ground  is  such  that 
still  deeper  tunnels  may  be  driven,  which  will  open  up  sufiicient  ground 
to  supply  the  mills,  of  even  a  largely  increased  capacity,  for  many  years 
to  come. 

The  reserves  are  estimated  as  follows : 

CHff  ledge,     2,307  tons,  with  a  gross  value  of ?;M,(J05 

Rose  ledge,  18,227  tons,  with  a  gross  value  of 2;r>,KS7 

Ariel  ledge,  91,410  tons,  with  a  gross  value  of 1,010,105 

Total 111,944  tons,  with  a  gross  value  of 1,309,1)57 


This  includes  no  ground  that  is  not  oix^ncd  on  two  sitles  at  least.  The 
fourth  and  fifth  levels  will  uniloubtedly  cut  th^  shoots  exposed  above, 
and  open  an  aggregate  of  420  feet  on  the  former  and  700  feet  on  the  lat- 
ter, horizontal  length,  by  200  feet  'M)acks.'' 

The  cost  of  taking  out  and  reducing  this  quartz  will  bo  less  per  ton 
than  the  present  current  expenses,  as  the  gi*ound  is  opened  and  req aires 
no  expenditure  for  dead-work.  Tlie  average  cost  for  mining,  milling, 
administration,  and  improvements,  a^^  established  by  the  results  of  Mk^ 
last  eighteen  months  of  work,  is  85  94  per  ton.  Allowing,  however,  80 
lH?r  ton  for  costs,  we  reach  the  following  results  : 

Gross  value  of  reserves $1,309,957 

Cost  of  extracting  and  milling,  at  80  per  ton 071,004 

Profit  contained  in  reserves 038,293 

Deducting  now  twenty  percent.,  or  8127,058,  for  possible  over-estimates, 
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we  have  $510,635,  representing  the  final  net  profit  ^'in  sight"  in  the  re- 
serves Jibove  the  lower  levels,  and  consequently  beyond  the  onliuary 
mining  contingencies  and  uncertainties.  rThese  mines  have  always 
;  been,  and  are  now,  worked  with  less  approximation  to  their  legitimate 
7  productive  capacity  than  any  others  of  equal  note  in  the  State.  The 
'  extraction  of  ore  (hitherto  never  more  than  45  tons  per«24:  hours)  could 
/  easily  be  doubled,  thus  more  than  doubling  the  current  monthly  profits, 
\  because  decreasing  in  many  items  the  average  expense^  For  induction 
the  same  water-power  now  employed  could  bo  used  over  and  over  again, 
-as  theix3  is  some  1)00  feet  of  fall  between  the  present  mills  and  the  Yuba. 
Tliere  are  two  mills,  known  as  the  upper  and  lower,  and  situated  below 
the  fifth  level  on  the  Ariel  ledge.  Tlie  lower  mill  has  IG  stamps,  weigh- 
ing each  040  pounds,  and  driven  by  a  32-feet  overshot  water-wheel. 
Water  is  brought  from  immense  reservoirs  forme<l  by  damming  up  two 
lakes  some  six  and  a  half  miles  distant  from  the  mines.  The  supply  is 
abimdant,  (75  inches,  miner's  measurement,)  reliable  and  constant.  The 
upper  mill  has  12  stamps,  580  i>ounds  each,  with  a  water-wheel  of  the 
same  size.  The  maximum  capacity  of  the  two  mills,  running  without 
stoppage,  is  45  tons  per  24  hours.  Ninety-two  i)er  cent,  of  tbis  is  pro- 
bably about  the  actual  duty.  The  average  yield  per  ton  for  eighteen 
months,  ending  June  1, 1809,  was  $14  50.  The  pitxluction  of  bullion 
for  this  period  was  $324,339,  and  the  dividends  $192,000,  or  58.52  per 
cent,  of  the  gross  receipts.  The  net  profit  per  ton  wjis  $8  02.  Tlie  quartz 
tailings  from  the  mills  are  worked  over  four  or  five  time^  in  arrastras, 
belonging  to  other  parties*,  who  receive  seventy  five  per  cent,  of  the 
yield,  under  contract  with  the  company.  The  above  estimates  include 
the  gi'oss  yield  of  the  arrastras  on  the  credit  side,  while  the  proportion 
repaid  to  the  contractors  is  included  in  the  ex|)ense  account.  The  total 
production  of  the  Sierra  Buttes  Company  since  1857  is  shown  in  the 
following  table.  Previous  to  that  year  the  mines  are  estimated  to  hjive 
produced  about  $250,(K)0. 


Yc^ire. 


1857 

1858 

1859 

1860 .; 

1861 

1862 

18fi;i 

1884 

1865 

1866 

1867 

1868 

1869 

Total 


Yield. 

Exi>0D8ca. 

Dividends. 

$51,000 

615,000 

$36,001) 

5.\000 

15,  OO^J 

40.000 

88,  «K) 

'JO.OOO 

68.000 

120.000 

37,  «W 

83.000 

198,000 

48,000 

130.000 

ir><i,  000 

54.000 

lbi.000 

156.000 

57.000 

09.000 

00.000 

75.000 

15.000 

106,000 

64.000 

130,  <^ 

234.000 

70,000 

144,000 

107. 187 

89.000 

109.000 

229,254 

91,254 

138.000 

95,084 

41,084 

54.000 

1,835,525 


676,338 


1,130,000 


The  results  for  1869  are  brought  down  only  to  the  first  of  June.  From 
the  above  it  appears  that  the  dividends  actually  paid  out  amount  to 
$1,139,000.  In  addition  to  these  di\idends,  the  mine  has  imid  for  all  its 
improvements  of  every  nature  from  proceeds,  and  has  never  levied  an 
assessment. 

The  ledges  in  the  vicinity  of  the  Buttes  have  slate  on  one  wall  and 
serpentine  on  the  other,  and  are  rei)orted  to  range  from  ten  to  twenty -five 
feet  in  thickness.  The  Chips,  the  Briggs,  and  others,  are,  however,  of 
much  smaller  dimensions.  The  Independence,  adjoining  the  Buttes  on 
the  we«t,  and  situated  on  the  same  lode,  has  been  worked  during  the 
jrear  with  good  returns.    In  both  these  mines,  giant  powder  and  single- 
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hand  drilling  have  been  introduced,  with  a  reported  8a\ing  of  ten  to  fifteer 
per  cent,  in  minin«;r  expenses.  The  Primrose,  two  miles  north  of  the 
Battes,  and  twelve  miles  northeast  of  Dowuieville,  has  been  workec' 
again,  and  is  reported  in  promising  condition,  (see  Iteport  of  J.  Kosf 
Browne,  1808,  p.  147.)  The  works  of  the  Union  mine  were  swept  awaT 
in  the  winter  of  ISJJS-'O  b^'  a  snow-slide,  but  have  l>eeii  rebuilt.  It  iV 
now  reported  that  the  mine  is  less  tix>ubled  with  water  than  formerly 
and  that  the  ore  can  be  extracted  and  milled  for  87  per  ton.  The  Alask? 
mine,  near  Pike  City,  is  reported  to  have  stnick  very  rich  rock.  The 
snlphiiret  tailings  assay  $'W0  per  ton,  and  the  quartz  (soft  and  decom 
posed)  assays  from  6lli  to  8200,  from  the  surface  down.  The  small  live 
stamp  mill  of  the  company  has  extracted  813.O00  fix>m  350  tons.  Tlu 
Bnsh  Creek  mine  yielded  during  the  year  (»nding  September  18,  18(50 
3,380  tons  of  quartz,  from  which  8105,805  was  extracted,  or  831  31  pei 
ton.  The  product  of  December,  1800,  is  reix)rted  at  8-7,500,  of  whi(*l) 
87,000  covers  mining  and  milling  exi)enses.  The  average  yield  of  tlj€ 
quartz  for  Deceml>er  was  842  50  i>er  ton.  This  vein  is  six  feet  thick. 
and  has  been  opened  t«  the  depth  of  300  feet.  The  mill  has  twenty 
stamps,  two  Knox  pans  and  a  Payne  and  Stevens  buddle,  all  driven  bj 
a  50  horse-power  steam-engine.' 

In  August,  1800,  a  piece  of  gold,  weighing  05J  pounds,  was  taken  from 
the  Monumental  mine  in  this  county.  Its  original  weight,  indeed,  is 
declai*ed  to  have  been  140  i>ounds,  but  a  piece  is  s;iid  to  have  '*  become 
detached."  Some  870,000  have  been  extracted  from  this  mine  during  the 
short  time  it  has  been  in  oi)erjition.  About  the  same  time,  <nnd  not  far 
from  the  same  place,  a  company  of  Chinamen  picked  up  a  nugget  worth 
81,800.  The  Monumental  nugget  is  remarkable,  not  only  by  reason  ol 
its  size,  but  because  it  was  taken  from  a  quartz  claim,  instead  of  an 
alluvial  deposit.  If  the  statements  in  relation  to  the  nugg4»t  be  coiTCct, 
it  is  the  largest  piece  of  gold  yet  found  in  a  vein,  so  far  as  I  am  informed ; 
and  its  discoverv  tends  to  throw  discredit  on  the  theorv  (which  is  never- 
theless  gaining  ground,  and  which,  as  I  take  occasion  elsewhere  in  tliis 
report  to  show,  is  not  unreasonable)  that  vein-gold  be(*omes  relined  and 
aggregated  after  its  accumulation  in  placcrsS. 

The  annexed  account  in  relation  to  the  great  nugget  is  considered  en- 
tirelv  reliable. 

We  take  pleasure  in  giving  the  following  particulars  al)out  the  great  California 
nugget : 

Thi«,  the  largest  piece  of  gold  ever  found  in  California,  was  taken  out  from  tlie^Ion- 
nmental  quartz  mine,  situated  about  twelve  miles  nortli  of  Dowuieville,  at  the  SieiTa 
Battes.  It  weighs  1,14*2.25  ounces,  or  95^  pounds,  as  cleaned,  and  is  almost  pure  gold, 
being  value<l  at  $21,156  52. 

The  Monumental  quartz  mine  is  owned  by  Messrs.  Wm.  A.  Farriah  &  Co.,  and  lo- 
cated upon  the  same  mountain  as  the  Sierra  Knttes  and  Independence  mines.  The 
cunntrv  has  been  useil  heretofore  as  an  extensive  and  rich  (juartz  district. 

Work  was  begim  on  the  mine  al>out  the  Ist  of  hist  July,  by  sinking  upon  the  vein  a 
narrow  ledge,  varying  in  'width  from  twelve  to  forty-eiglit  inches,  and  tilled  with  de-^ 
composed  quartz.  It  paid  from  the  surface.  The  "^nugget  was  found  at  a  depth  of 
twenty-five  feet  from  the  top,  on  the  18th  of  August. 

There  Las  been  taken  from  the  mine,  up  to  the  1st  instant,  ^70,000,  with  the  labor  of 

three  men,  and  it  is  stin  paying  at  the  rate  of  |1,500  per  diiy,  the  gold  being  washed 

from  the  decomposed  quartz  with  common  pans. 

A.  T.  IWKRISII  &  CO. 

San  Fr.\ncisco,  September  2, 1869. 

In  connection  with  this  county,  an  article  by  John  S.  Ilittell,  in  the 
Overland  Monthly  for  November,  18C8,  on  the  "Dead  Kivers  of  Cali- 
fornia," possesses  mnch  interest.    I  quote  a  lar^e  part  of  it : 

A  dead  river  is  a  channel  formerly  occupied  by  a  running  stream,  but  now  filled  up 
with  earthy  or  rocky  matter,  and  is  not  to  be  eonftuunled  with  a  channel  that  is  open 
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and  remaiiiH  dry  during  the  p-eater  jwrt  of  the  year  becanae  of  a  lack  of  water,  or  that 
has  be«n  abandoiie<l  by  the  btream  for  a  deeper  channel  ehie^vhere.  A  dry  river  bed  is 
not  a  dead  river. 

The  deail  rivers  of  California,  ho  far  a8  known,  are  on  the  western  slopes  of  the  Sierra 
Nevada,  from  live  hundrwl  to  seven  thousand  feet  above  the  sea.  They  are  all  aurifer- 
ous and  therefon^  they  have  been  souf^ht  for  and  examined.  They  have  yielded  proba- 
bly S;MX),0U0,U(K)  in  all ;  they  now  proiluce  perhaps  $8,000,000  annually.  They  are  not 
less  interesting^  therefurv;  to  the  miner  than  to  the  geolup^ist,  not  less  imjwrtaut  to  the 
statesman  than  to  th<^  antinuarian. 

The  hu-i^est  dea<l  river  is  known  as  "  the  Bi^  Blue  Lead,"  and  has  been  traced  from 
Little  Grizzly,  about  latitu<lo  thirty-nine  decrees,  forty-five  minutes,  in  Sierra  County, 
to  Forest  Hill,  about  latitude  thirty-eight  degrees,  tifty-five  minutes,  in  Placer  County, 
a  distance  of  Hixty-iive  miles.  The  course  is  south-southeast,  the  iiosition  about  thirty 
miles  west  of,  and  parallel  with,  the  main  divide  of  the  Sierra  Nevmla.  The  elevation 
is  live  thousiind  iWit  a1>ovo  the  sea  at  Little  Grizzly,  and  twenty-eight  hundre<l  at 
Forest  Hill,  showing  an  aviTage  fall  of  thirty-three  feet  i)er  mile.  The  live  rivt^rs  of 
the  Sierra  Nevada  run  at  right  angles  to  the  course  of  the  range,  and  have  cut  caiious 
finom  lilteen  hundred  to  three  thousand  feet  deep,  and  they  are  separated  by  ridges 
which  are  from  three  to  six  miles  apart,  and  are  as  high  as  the  cafions  are  deep.  The 
Blue  Lead  nins  across  these  ridges  from  two  hundred  to  one  thousand  feet  below  their 
summits.  The  traveler  does  not  see  any  signs  of  a  dead  river  in  these  ridges,  which 
are  as  high  and  have  the  same  general  appearance  at  the  Blue  Lead  as  at  other  places. 
I  shall  presently  tell  how  the  miner  discovers  the  lead,  but  before  coming  to  that  1 
want  to  give  you  a  clear  idea  how  the  dead  river  crosses  the  ridges.  Take  a  piece  of 
comuKm  nile<\  cap  paper;  put  your  pen  on  a  line,  draw  it  up  at  an  angle  of  forty-five 
degrees  to  the  second  line  above,  then  down  to  first  line  at  the  same  angle,  and  so  on 
until  the  line  made  by  your  pen  looks  like  eight  rectangular  saw  t«eth,  which  are 
about  an  inch  high.  Consider  those  teeth  as  the  ridges  of  the  Sierra  Nevada  ou  the 
line  of  the  Blue  L4*ad  iu  Siemi  County,  and  the  intervals  betw<'eu  them  as  the  cations. 
Write  over  the  first  caHon  to  the  left,  Cafion  Creek ;  over  the  next  Goodyear's  Creek ; 
and  over  the  others  consecutively.  North  Fork  of  the  Yuba  River,  liock  Creek,  Oregon 
Ravine,  Wet  Ravino,  and  Middle  Yuba.  Now  draw  a  horizontal  lino  across  all  the 
ridges  a  quarter  of  an  inch  from  their  tojis.  That  line  is  the  Blue  Lead.  The  diagram, 
made  as  din^cted,  repn^sents  a  periKMidicular  section  of  the  ridges  and  canons  of  the 
Sierra.  Nevada,  ou  the  line  of  the  Big  Blue  Lead  in  Siemi  County,  as  seen  from  the 
west. 

I  have  sjiid  that  the  traveler  would  see  no  sign  of  a  dead  river  in  riding  over  the 
country.  The  ri<lges  are  as  high  on  its  line  as  elsewhere ;  the  cafion  sides  present  the 
same  apjH^rance.  Yeai^s  elajjsed  before  the  miners  discovered  the  existence  of  the 
ancient  channel.  But  it  reciuin-d  only  a  few  months  for  the  discovery  that  the  live 
rivers  were  very  rich  in  gold  up  to  a  certain  point;  that  the  abundance  and  size  of  the 
particles  increased  as  tliey  asc4'nded  up  to  tliat  iM)iut ;  and  that  l)eyoml  or  east  of  that 

}K>int  the  streams  were  poor.  Those  i»oints  on  the  dift'eront  streams  were  nearly  in  a 
inc.  Just  there  the  ravin«fs  on  the  sides  of  the  canons  were  very  rich,  and  they  were 
coun)aratively  jwor  elsi'where.  The  minei-s  Ibllowwl  ui>  the  ravines,  washing  the  dirt 
in  their  ImhIs,  and  the  dirt  where  the  raviut's  were  not  too  steep  was  afoot  or  two  deep 
over  the  slate  rock.  At  last,  when  the  miners  got  near  the  top  of  the  ridge,  they  found 
that  the  narrow,  shallow  rock- bed  of  the  ravine  8U<ldeuly  disa])peared,  and  the  iKHly  of 
the  hill  was  composed  (»f  gravel,  which  hatl  a.  lu-culiar  biue  color,  and  jjart  of  it,  a  hor- 
izontal stratum  about  half  a  mile  \vide  from  east  to  west,  and  five  feet  thick,  was  very 
rich  in  gold.  They  looked  after  the  metal  and  paid  little  attention  to  anything  else. 
As  the  stratum  ran  across  the  ridges  fix)m  nortli  to  south,  the  mind's  followed  it  iu 
with  a<lits  or  tunnels,  and  in  more  than  one  place  the  tunnels  met ;  and  a  few  years 
ago  it  was  customary  for  footmen  passing  between  Monticello  and  Excelsior  to  go  un- 
der ground  a  distance  of  a  mile  rather  than  to  climb  over  the  hill  six  huudred  feet  high, 
by  a  path  nearly  two  mih».s  long.  In  the  same  maimer  Forest  City  and  Alleghany  were 
connected  by  a  continuous  tunnel ;  but  the  timbers  have  rotted,  the  roof  has  fallen  in, 
and  the  passage  is  now  c1os<mI. 

Tlni  auriferous  deposit  is  gravel,  mixed  with  boulders,  clay  and  sand,  varying  from 
a  hundred  tc»  three  hundre<l  feet  in  depth ;  iu  strata  distingiiishe<l  fnmi  one  another 
by  differences  in  coh)r,  in  the  size  of  the  boulders  and  gravel,  and  in  the  number  and 
size  of  the  particles  of  gold.  The  predominant  color  is  bluish-gray,  dark  at  the  bot- 
tom and  lighter  al>ove,  with  a  reddish  tinge  in  those  places  that  have  long  been  ex- 
l>osed  to  the  air,  showing  the  presence  of  iron.  The  material  of  the  boulders,  grsivel, 
and  sand  is  almost  exclusively  <iuartz.  In  the  whole  length  of  the  river,  as  traced  for 
a  distance  of  sixty-five  miles,  assuming  that  the  deiK)sits  of  gravel  average  half  a  mile 
wide  and  two  huudred  feet  deep,  there  were,  counting  in  the  luirtions  which  have  been 
washed  away  by  the  live  rivers,  six  billion  six  hundred  and  sixty  million  cubic  yartls 
of  qmirte  and  clay,  and  the  quartz  alone  must  have  measured  live  billion  cubic  yarddu 
In  the  live  rivers  quartz  forms  only  a  small  i>ortion  of  the  gi*avel. 
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Whence  came  all  the  quartz  of  the  Bi;;  Bhie  T  How  did  it  happcu  that  do  cranite, 
■latcN  porphyry,  basalt,  or  sandstone  was  buried  in  its  bed  f  If  all  the  (quartz  veins  now 
kuowu  ID  California  were  cleaned  ont  to  a  depth  of  one  hundred  feet,  they  would  not 
supply  so  much  as  is  found  in  sixty-live  miles  of  a  river  that  must  have  run  for  many 
bondreda  of  milea.  The  gravel  is  all  water-worn,  and  rounded  by  long  attrition.  It 
canie  from  far  north.  A  ]>icce  of  rou^h  tpiartz,  while  being  carried  five  liundred  niilea 
ill  the  fiercest  of  our  mountain  streams,  would  not  be  worn  so  smooth  as  is  every  pebble 
in  the  Blue  Lead.  And  the  immense  size  of  the  boulders  implies  a  mighty  current. 
Thoae  in  the  lowest  stratum  averuge,  in  some  places,  a  ton,  and  many  are  found  of 
twenty  tons.  These  are  worn  as  smooth  as  the  i>ebbles.  They  are  not  found  scattered 
here  and  there  as  though  they  had  tumbled  down  fnmi  the  banks  of  the  river  near  the 
•pot  where  they  are  found ;  but  the>  are  evenly  distributed  in  a  stratum  of  equal  thick- 
DCM  across  the  whole  bed,  and  for  miles  in  length.  Above  thut  may  be  a  stratum  of 
booldurs  of  half  the  size,  and  then  another  stratum  of  larger  ones.  The  great  river 
handled  these  masses  of  rock  with  as  much  apparent  ease,  and  spread  them  out  as 
evenly,  as  if  they  had  been  no  larger  than  pi<^coiis'  e^gs. 

The  particles  of  gold  are  larger  in  size,  and  contaiu  more  silver  at  the  bottom  than 
at  the  top.  The  smaller  pieces  are  in  the  u]»per  strata,  and  as  they  have  a  larger  sur- 
hcn  proportionately,  the  silver  is  eaten  out  by  the  sulphurous  acid  which  is  dovelo|>ed 
iu  the  gravel  by  the  oxidation  of  pyrites.  If  a  double  eugle  and  twenty  one-dollar 
pieces  are  thrown  into  a  solution  of  vitriol,  and  left  there  f(»r  several  weeks,  the  small 
pieces  will,  at  the  end  of  that  time,  contain  a  larger  ])ro[)ortion  of  gold  than  the  large 
one;  and  for  a  similar  reason  the  surface  placer  gold  is  liner  chemically  than  that  ob- 
taiBcd  from  the  deeper  strata.  As  a  general  rule,  tho  deep  gold  is  nine  hundred 
fine,  or  is  worth  eighteen  dollars  and  sixty  cents  \teT  ounce,  and  tho  surface  gold  is  nine 
hundred  and  twenty  line,  aiid  is  worth  nineteen  dollars  iH?r  ounce  iu  the  Big  Blue 
LeaiL  The  gold  and  gravel  are  deposited  as  iu  live  riveis.  There  are  banks,  bars,  ed- 
dies, ripples,  rapids,  and  falls.  There  is  little  gold  iu  the  rupids,  and  much  in  the  eddies. 
The  richest  phices  have  contained  as  much  as  fifty  dollars  to  the  cubic  yard  of  the 
lower  stratum,  or  if  the  large  boulders  were  left  out  of  the  estimate,  to  two  or  three 
cubic  feet.  The  space  between  the  bouldei-s  is  filled  with  sand,  clay,  and  gravel,  which 
contains  the  gold.  In  the  upper  strata  there  are  from  iilly  ceLts  to  two  dollars  to  the 
cubic  ^ard.  Tho  beil  is  of  slate  rock,  and  the  banks  are  from  tifty  to  three  hundred 
feet  high ;  but  there  are  few  places  where  they  have  been  examined,  for  uowheru  has 
all  the  gravel  iKsen  washed  away  across  the  channel. 

But  how  was  it  possible  that  the  ImhI  t)f  a  largo  river  could  bo  filletl  three  hundred 
feet  deep  with  gravel  f  When  the  miners  in  16^>0,  ISol,  and  ltio2,  lluiuvd  the  live  riv- 
ers of  California,  and  took  the  gold  from  their  beds,  they  found  a  deiiostt  of  gravel  that 
did  not  average  more  than  live  f(;et  deep  on  the  IhhI  roi-k,  in  streams  that  ran  in  can- 
ons one  thousand  feet  deep  ;  and  it  is  strange  that  the  Big  Blue  should  have  liiled  its 
bed  with  gravel.  Yet  this  iiliiu|;  up  is  not  without  an  analogue  in  our  day.  Under 
tlie  influence  of  hydraulic  waKlnng,  Bi*ar  Kiver  and  Yuba  Uiver  have,  within  tho  last 
fifteen  years,  begun  to  till  up  with  gravel,  and  their  beds  have,  for  miles,  risen  seventy 
feet  or  more  above  the  levels  of  lvi'>J.  This  gravel  is  aurifen)U8,  and  it  is  deposite<l  iu 
strata,  and  tho  arrangement  and  general  ai)i>earance  resemble  those  of  the  Big  Blue 
Lead.  The  filling  up  bt^gan  down  in  the  valley,  and  as  it  ascended  the  current  became 
less  rapid  and  lost  the  [>ower  to  carry  away  tiie  gravel.  In  Bear  Kiver,  below  Dutch 
Flat,  the  bed  rises  two  feet  per  month  during  the  chief  washing  season,  from  February 
to  September,  and  iu  the  remaining  four  mouths  it  falls  on  account  of  the  stoppage  of 
washing  and  of  the  winter  Hoods  which  carry  away  perhaps  half  of  the  accumulation 
of  the  summer. 

Some  iiersons  claim  that  various  camps  on  parts  of  deail  rivers  in  Plumas  County 
are  on  the  Big  Blue  Lead,  and  others  think  that  portions  of  a  dead  river,  near  Tlacer- 
ville,  belong  to  the  same  stream.  1  do  not  accept  these  theories,  but  if  they  are  true, 
the  Big  Blue  River  has  been  traced  about  one  hundred  and  ten  miles.  In  the  northern 
part  uf  Plumas  County  (he  river  is  buried  under  deep  Ix'ds  of  lava  and  basalt,  and 
south  of  Placerville  it  is  probably  below  the  level  i>f  the  live  streams,  and  thus  cannot 
be  found  by  any  system  of  mining  or  mo<le  of  ])rosiiecting  now  in  use.  Even  in  places 
where  it  is  above  the  level  of  the  live  streams  it  may  l»e  covered  on  the  sides  of  tho 
cafions  by  slides  of  nick  or  of  barren  dirt  or  gravel,  and  the  miner  might  8i>eud  thou- 
lands  of  dollars  iu  a  vain  search  for  treasures  not  ten  feet  iroiu  his  drift,  as  many  have 
done,  and  some  accident,  luck,  or  perseverance  afterwards  pro^'ed  the  proximity  of  tho 
rich  de|Kisit.  In  several  cases  the  leail  was  found  by  calculation.  The  miner  took  his 
positiou  ou  a  hillside,  on  a  line  and  on  a  level  with  other  mining  canqw,  and  in  a  few 
days  he  fouud  a  fortune ;  and  others  have  spent  years  working  on  a  similar  plan  with- 
out success.  The  river  must  have  taken  bends  on  the  north  side  of  Rock  Creek  and 
Oregou  Ravine,  and  twelve  years  of  searching  have  not  revealed  the  |K>sition  of  the 
bends. 

lint  why  did  the  Big  Blue  River  die,  and  leave  nothing  but  its  gravel  and  its  gold  to 
tcU  the  story  of  its  existence  and  of  its  greatness  f    The  main  cause  must  have  been 
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the  snbseqncnt  rifle  of  the  Sierra  Nevada.  Suppose  that  a  range  of  mountain,  seven 
thousand  feet  high,  were  upheaved  thirty  miles  east  of  the  Mississippi ;  that  tne  bed 
of  that  stream  were  on  the  mountain  side  three  thousand  feet  above  the  sea,  and  that 
thirty  miles  west  the  country  retained  its  present  level ;  the  result  would  be  that  the  pres- 
ent Mississippi  would  soon  be  a  dead  river ;  it  would  be  cut  across  by  streams  running 
down  the  mountain  side,  and  pourius  into  a  new  Mississippi,  thirty  miles  or  more  west 
of  the  present  one.  We  know  that  the  Sierra  Nevada  has  been  upoeaved ;  that  a  large 
stream  ran  on  what  is  now  the  mountain  side,  and  that  it  has  been  succeeded  by  a  new 
river  farther  west ;  and  we  must  infer  that  the  death  of  the  old  and  the  birth  of  the 
new  river  were  caused  by  the  upheaval. 

Many  of  the  hills  crossed  by  tne  Big  Blue  are  capped  with  lava  or  basalt,  which  cov- 
ered much  of  the  country  from  near  the  summit  of  the  ran^e  to  about  three  thousand  feet 
above  the  sea.  It  seems  then  that  the  river  filled  its  bed  with  gravel ;  the  mountains 
began  to  rise,  and  volcanoes  broke  out  along  the  divide ;  the  lava  ran  down  and  cov- 
erc<l  the  land  to  the  line  of  the  dead  river  and  beyond  it ;  the  mountains  rose  still 
higher,  and  the  waters  running  down  their  sides  cut  through  the  lava  and  made  deep 
cafions,  and  washed  away  two-thirds  or  three-fourths  of  the  dead  river,  and  scattered 
itsgold  among  the  living  waters. 

Tne  descent  of  thirty-three  feet  per  mile  observed  between  Little  Grizzly  and  Forest 
^ill  would  make  a  terrific  ciuTeut  in  a  stream  half  a  mile  wide.  The  Sacramento  is  a 
lively  river,  yet  its  grade  is  only  five  feet  in  a  mile.  But  no  ordinary  current  could 
have  carried  the  large  quartz  boulders  of  the  Big  Blue  Lead  from  distant  regions,  and 
distributed  them  evenly  over  the  river  bed.  It  is  possible,  however,  that  in  the  lifting 
up  of  the  mountains  the  relative  elevations  have  been  altered,  and  that  the  present 
grade  differs  from  that  of  the  Big  Blue  while  it  was  alive. 

A  question  suggests  itself  whether  the  great  dead  river  was  the  predecessor  of  any 
live  stream;  but  to  this  no  satisfactory  answer  can  now  be  given ;  and  it  is  doubtful 
whether  time  and  research  will  ever  furnish  one.  The  Big  Blue  was  parallel  to  the 
Sacramento,  and  has,  to  a  certain  extent,  been  sncceede<l  by  it ;  but  it  drained  a  much 
larger  district  than  the  Sacramento  does,  or  the  rain-fall  of  the  country  was  much 
greater  in  the  era  of  its  existence.  The  Sacramento  does  not  carry  one-fourth  of  the 
water  which  ran  in  the  Big  Blue— probably  not  one-tenth.  If  we  could  ascertain  that 
the  quantity  of  rain  had  not  altered,  then  we  would  bo  justified  in  presuming  that 
the  Columbia  River,  which  would  about  fill  the  bed  of  the  Big  Blue,  instead  of  turning 
westward  at  Walla-Walla,  originally  continued  southward,  until  the  lifting  up  of 
Shasta  and  Lassen,  and  the  adjacent  ridges,  8top])ed  its  course,  and  compelled  it  to 
break  through  the  Cascade  Range  at  the  Dalles.  With  our  present  limitetl  knowledge, 
we  are  not  justified  in  calling  the  Big  Blue  River  either  the  Dead  Sacramento  or  the 
Dead  Columbia. 

Some  persons  have  argued  that  the  Big  Blue  Lead  never  was  a  river,  but  only  a 
lacustrine  or  alluvial  deposit.  This  theory,  however,  is  untenable.  The  Big  Blue 
Lead  has  all  the  marks  which  a  dead  river  should  have.  It  has  a  long  course,  a  width 
nearly  uniform,  a  course  nearly  straight,  some  bends  with  eddies  on  the  inner  side,  a 
peculiar  quartz  unlike  any  found  in  the  neighboring  ridges,  or  in  the  streams  to  the 
eastward,  and  abundance  of  quartz  which  no  jdaco  now  known  to  us  could  have  sup- 
plied, and  which  came  probably  from  a  distant  northern  region  now  covered  with  lava ; 
water-worn  gravel,  which  must  have  been  carried  far;  flat  stones  pointing  down 
stream,  as  a  current  would  place  them ;  strata  of  coarse  and  fine  gravel,  which  must 
have  been  dei>osited  in  a  stream ;  a  uniform  descending  grade ;  the  coarse  particles  of 
gold  which  could  not  have  been  distributed  so  evenly  over  a  wide  channel  except  in  a 
strong  current ;  an  immense  quantity  of  gold,  which  required  ages  to  scatter  through 
a  dei>osit  three  hundred  feet  deep ;  driftwoo<l  uumistsikably  water-worn ;  trunks  of 
trees  with  the  butts  up  stream  ;  tributary  brooks,  and  a  number  of  other  evidences 
which  would  require  more  space  for  their  description  and  explanation  than  I  could 
spare.  To  say  that  the  Big  Blue  is  not  a  dead  river  is  equivalent  to  saying  that  the 
bones  of  the  mastoilon  never  belonged  to  a  living  animal,  but  were  formed  under  geo- 
logical influences  exclusively. 

If  this  were  the  only  dead  river  in  the  State,  the  proof  would  be  less  conclusive,  but 
there  are  a  dozen  others.  One  which  runs  southwestwardly,  and  may  be  called  the 
Dead  Brandy  River,  appears  at  La  Porte,  Brandy  City,  Camptonville,  and  North  San 
Juan,  and  is  marked  by  the  same  general  characteristics,  save  that  the  gravel  is  finer, 
the  pebbles  in  the  upper  strata  being  generally  not  larger  than  a  pigeon  s  egg. 

In  Tuolumne  and  Calaveras  counties  we  have  the  Dead  Stanislaus  or  Tuolumne 
Table  Mountain,  which  runs  from  near  Silver  Mountain,  in  Alpine,  to  Knight's  Ferry, 
and  there  disapi)ears.  It  is  covered  by  a  bed  of  basalt,  which  flowed  as  lava  from'a 
volcano  and  filled  up  the  ancient  bed ;  and  this  basalt  has  resisted  the  wear  of  the 
elements,  and  now  stands  as  a  mountain  forty  miles  long,  a  quarter  of  a  mile  wide,  and 
eight  hundred  feet  high,  the  softer  adjacent  slat«  rock  having  been  wasted  and  washed 
away.  Under  thitt  mountain  lies  a  dead  river  rich  in  gold.  A  similar  table  mountain 
of  bAaalt,  covering  an  auriferous  dead  river,  which  I  call  the  Dead  Cherokee,  after  its 
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.chief  minini^  camp,  extends  seventy  miles  from  Lassen's  Peak  ti)  Oroville.  At  Ban- 
goTf  in  Botte  Connty,  is  a  small,  dead  river,  seventy  feet  below  the  general  snrfidce  of 
the  gronnd,  and  covered  with  ordinary  soil  and  gravel.  There  are  luso  dead  rivers  at 
Smartsville,  Mokelnmne  Hill,  and  San  Andreas.  The  Big  Bine  and  the  Dead  Brandy 
are  distin^^shed  by  the  depth  of  their  gravel  and  by  the  absence  of  pebbles  of  eruptive 
origin  in  it ;  the  others  have  either  short  conrses  or  shallow  deposits  of  gravel ;  and 
the  qoartz  forms  a  mnch  smaller  percentage  of  the  CTavel.  In  the  dead  rivers  at  Chero- 
kee, Bangor,  and  Smartsville,  a  large  proportion  of  the  bonlders  and  pebbles  is  of  lava 
and  basalt,  as  if  the  streams  bad  1>een  formed  after  the  commencement  of  the  volcanic 
era.  Bat  different  as  is  the  material  of  the  gravely  the  fluvial  origin  of  the  deposits  is 
fciwiiigy  and  indnbitable  in  all  of  them,  when  they  are  studied  together. 

EHiauUe  €f  eotU  of  miming  and  reducing  ores  in  Sierra  Caim/jf,  Ca7(/bntu^  nported  bjf  E. 

Spauldingj  July  1,  1869. 

Wages  of  first-class  miners :  Four  dollars  per  day. 
Wages  of  second-class  miners :  Three  dollars  per  day. 
Wages  of  sur&ee  laborers:  Two  dollars  and  fifty  cents  per  day. 
Cost  of  lumber:  Twenty-five  to  thirty  dollars  per  thousand  feet. 
Cost  of  mining  timber:  Five  dollars  per  cord. 
Cost  of  common  powder:  Three  dollars  per  keg. 
Coat  of  giant  powder:  One  dollar  and  liity  cents  peri>ound. 
Cost  of  Quicksilver :  Ninety  cents  per  pound. 
Cost  of  might  from  Marysville:  One  and  a  half  cent  per  pound. 
Cost  of  fnef:  Foor  dollars  per  cord. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection  A/o.'  Ten  thoa- 
tand  to  twelve  thousand  dollars. 
Ifinimam  mining  cost  per  ton  of  ore :  Seven  dollars. 

Mine  from  which  this  is  reported :  Brush  Creek. 

Character  of  rock  at  that  mine :  Talc  slate. 

Depth  of  mine :  Two  hundred  and  fifty  feet. 
llaximnm  mining  cost  per  ton :  Nine  dollar^ 

Mine  from  which  this  is  reported :  Alaska. 

Character  of  rock,  Ac:  Talc  slate. 

Depth  of  mine :  Two  hundred  feet. 
Minimnm  redaction  cost :  Five  dollars. 
Character  of  process  employed :  Common  mill  process 
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CHAPTER  XI. 
YUBA  COUNTY. 

The  following  letter  from  Ljnnan  Orsley  gives  full  particulars  in  re- 
lation to  the  placer  mines  in  the  neighborhood  of  Smartsville,  Yuba 
County' : 

Smartsville,  Yuba  County,  Cal., 

August  29, 1869. 

Dkar  Sir  :  The  postmaBter  at  this  place  has  handed  me  your  circular  letter  of  Jul  j 
24,  together  with  tables  for  statistics  of  the  miuing  operations  of  this  vicinity.  This 
being  entirely  a  gravel  or  hydraulic  mining  district,  I  prefer  giving  you  the  informa- 
tion desired  in  the  shape  of  the  following  general  remarks. 

The  work  now  being  prosecuted  is  merely  washing  off  the  upper  or  top  strata  to  a 
depth,  in  many  places,  of  one  hundred  and  lorty  feet.  This  brings  the  miners  down  to 
the  upper  strata  of  the  ancient  river  bed,  which  follows  an  easterly  and  westerly  course, 
under  a  ran;^  of  hills,  which  has  to  be  washed  down  preparatory  to  working  the  old 
cbannel.  This  ancient  riverbed  is  very  rich,  asproved  by  the  Blue  Qravel  Company,  which 
is  the  only  company  who  have  worked  it  so  tar.  The  country  here  is  in  the  hands  of 
some  six  incorporated  companies,  four  of  which  are  running  bed-rock  tunnels  at  great 
expense,  to  strike  the  old  channel  on  the  bed  rock.  The  nrst  of  these  companies  to 
which  I  refer  is  the  Pactolas  Gold  Mining  Company.  This  company  are  now 
washing  off  the  upper  strata,  taking  out,  when  running,  from  $^50  to  $400  per  day; 
they  wash  aliout  one-thirvl  of  the  year.  Value  of  mine,  $150,000.  The  company  are 
mnniDg  a  bed-rock  tunnel  to  strike  the  old  river  channel.  The  gravel  bank  being  washed 
at  present  is  150  feet  high.  The  new  tunnel  will  give  them  ISO  feet  in  addition ;  length 
of  tonnel  800  feet,  600  of  which  are  completed.  The  rock  being  very  hard^  it  will  re- 
qnire  eighteen  months  to  complete  the  work.  Cost,  $40,000.  Area  of  mining  ground, 
1,000  feet  on  old  channel,  embracing  some  40  acres  of  gravel  land. 

Next  is  the  Pittsburjy;  Mining  Company.  They  are  also  running  a  bed-rock  tunnel,  1,600 
feet  in  length ;  area  oimining  ground^  2,400  feet  on  old  channel.  Present  product  of  mine, 
$600  per  day  while  washing.  This  is  from  the  upper  strata.  The  cost  of  this  tunnel 
is  estimated  at  $140,000. 

Adjoining  the  Pittsburg  on  the  east  is  the  celebrated  Blue  Gravel.  This  mine  has 
opened  the  old  river  channel  some  four  years  ago  ;  since  which  time  the  product  has 
been  a  million  and  a  quarter,  and  it  is  still  paying  well.  Area  of  this  mine  on  channel 
1,200  feet,  with  ai^joining  mining  lands,  comprising  some  80  acres  of  gravel  mining  land. 
The  company's  present  tunnel  will  not  permit  them  to  work  within  40  feet  of  the  bot- 
tom of  the  old  rivoT  bed.  They  are  running  a  second  tunuel,  which  brings  them  about 
60  feet  deeper.  This  wiU  enable  them  to  work  out  the  ancient  river  bed  clean.  It  will 
be  completed  in  two  years  at  a  cost  of  some  $90,000.  The  annual  product  of  the  Blue 
Grayel  is  near  $275,000. 

East  and  acyoiuing  the  Blue  Gravel  are  the  mines  and  works  of  the  Nevada  Reservoir 
Ditch  Company,  a  corporation,  the  stock  of  which  is  held  iu  Boston  and  Providence. 
The  mining  territory  belonging  to  this  company  comprises  over  100  acres.  The  upper 
strata  are  iMsing  worked  down  to  the  surface  of  the  old  river  bod,  paying  as  much  as 
$400  per  day  while  washing.  The  company  are  running  a  bed-rock  tunuel,  which  will 
t^  the  old  river  110  feet  deeper  than  the  present  workings.  This  tunnel  will  be  2,372 
feet  in  length,  and  is  driven  from  the  mouth  and  from  two  shafts.  Gi^nt  powder  and 
single  hand  drills  are  used  exclusively,  and  found  to  effect  a  saving  of  at  least  thirty  per 
cent,  compared  with  common  black  powde^  and  the  large  drill.  This  tunnel  will  be 
completecl  in  one  year,  and  will  cost  about  $140,000.  From  the  known  richness  of  the 
mine  the  owners  feel  confident  of  being  reimbursed  in  six  months  after  the  completion 
of  the  tunneL 

There  is  also  the  Smartsville  Hydraulic  Mining  Company.  This  company  have  some  100 
acres  of  mining  land.  They  are  also  working  off  the  upper  strata,  which  are  not  very 
rich.  Bnt  the  company  have  more  than  a  mile  of  4-foot  flume,  through  which  the 
gravel  and  cement  are  passed.  The  facilities  of  working  are  of  the  most  perfect  kind^ 
the  work  being  done  with  powder  and  water  as  for  as  possible.  Twelve  hundred  and 
one  kegs  of  powder  have  been  exploded  in  a  single  blast.  The  company  have  made 
but  one  clean  up,  which  yielded  over  $30,000.  This  wiU  be  surpassed  by  the  present 
washing. 

EaHmate  of  009t  of  mi/idng  and  reducing  ores  in  Brown's  Valley  districtf  Yuba  County,  Col' 

\fonua,  reported  hy  John  Nisbet,  July  1, 1869. 

Popolation  of  district :  Two  hundred  and  fifty. 
Wages  of  fiist-daas  miners :  Three  dollars  per  day. 
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Wages  of  socond-class  miners :  Three  dollars  per  day. 
Wages  of  sarface  laborers :  Three  dollars  per  day. 
Cost  of  lumber :  Twenty-five  dollars  per  thousand  feet. 
Cost  of  mining  timber :  Twelve  and  a  half  cents  per  foot. 
Cost  of  common  powder :  Three  dollars  and  fifty  cents  per  keg. 
Cost  of  giant  powder :  One  dollar  and  twenty-five  cents  per  pound. 
Cost  of  quicksilver:  Sixty-two  and  a  half  cents  per  pound. 
Cost  of  freight  from  Marysville :  Forty  cents  per  one  hundred  pounds. 
Cost  of  fuel :  Three  dollars  and  fifty  cents  per  cord. 

Cost  of  ten-stamp  mill,  Califomia  pattern,  including  freight,  erection,  Slo*:  Ten  thou* 
•and  dollars. 
Cost  of  twenty-stamp  mill,  freight,  erection,  &o, :  Twenty  thousand  dollars. 
Minimum  mining  cost  per  ton  of  ore :  Four  dollars  per  ton. 

Mine  from  which  this  is  reported :  Pennsylvania  mine. 

Character  of  rock  at  that  mine :  Variable. 

Depth  of  mine :  About  seven  hundred  feet. 

Minimum  reduction  cost :  Two  dollars  per  ton. 

Name  of  mill,  and  number  of  stamps:  Pennsylvania  millj  sixteen  stamps. 

Character  of  process  employed :  Copper  plates,  Chiliim  mill,  and  pan. 
Maximum  milling  cost :  Three  dollars  per  ton. 
Average  mining  cost  per  ton :  Five  dollars  per  ton. 
Average  milling  cost  per  ton:  Two  dollars  and  fifty  cents  per  ton. 
Average  yield  of  ore :  Fifteen  dollars  per  ton. 

Bemarka. — ^As  I  have  been  but  a  short  time  in  the  district,  the  above  must  be  takea 
as  only  approximately  correct. 
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CHAPTER  XIL 

BUTTE    COUNTY. 

The  following  letter  from  John  Nisbet,  esq.,  superintendent  of  the 
Nisbet  Mining  Company,  together  with  the  subjoined  tables,  furnishes  all 
the  quartz-mining  items  of  importance  in  the  above  county.  The  blanks 
sent  out  to  the  hydraulic  mines  at  Cherokee  Flat  and  Morni  Kaviue 
have  not  been  returned  filled.  The  idea  of  giving  information  about 
their  doings  to  the  public  seems  to  be  particularly  obnoxious  to  all 
gravel  and  hydraulic  claim-owners. 

Oregon  Cfty,  August  24, 1869. 

Dear  Sir  :  Inclosed  please  find  two  blanks  filled  as  reqaireil.  The  information  re- 
quested in  No8.  1  and  2  can  best  bo  given  in  a  few  general  remarks. 

The  Oregon  Gulch  district  is  about  eight  miles  long  by  two  in  width.  It  is  separated 
from  the  Sacramento  Valley  by  the  table-land  lying  a  few  miles  north  of  Oro\ille. 

All  the  known  gold-bearing  veins,  with  one  single  exception,  strike  very  nearjy  north 
and  south,  dip  from  45^  to  60^,  and  vary  in  thickness  from  one  to  ten  feet.  They  are 
inclosed  in  a  soft,  decomposed  rock,  which  resembles  in  appearance  the  trap  rock  so 
generally  scattered  over  the  foot-hills,  and  which  hardens  at  a  depth  of  from  fifty  to 
one  hundred  feet  from  the  surface. 

The  greatest  drawback  in  working  this  class  of  veins  is  the  irregularity  of  their 
yield.  The  ore  being  at  one  time  rich,  at  another  nearly  barren,  the  lack  of  sufficient 
means  usually  brings  mining  to  a  stand-still  whenever  a  poor  place  is  met  with  in  the 
hard  rock. 

During  the  year  ending  July  1, 1869.  no  st«am  mills  have  been  running  in  the  dis- 
trict, while  the  water  mills  have  not  reduced  more  than  fifty  or  sixty  tons  per  month, 
which  probably  yielded  $10  or  $12  per  ton. 

The  exceptional  case  mentioned  above  is  the  Oroville  lode,  at  the  south  end  of  the 
table-land,  near  Feather  River.  This  vein  coui'ses  east  and  west,  and  stands  nearly 
vertical.  It  is  distinctly  separated  from  the  country  lock  by  a  narrow  strip  of  blue 
clay  slate,  and  has  a  more  uniform  character  and  yield  than  the  other  veins.  It  has 
not  been  worked  during  the  past  year,  being  in  litigation,  and  will  probably  have  to 
lie  idle  during  the  coming  year. 

The  prospects  for  the  immediate  future  are  not  encouraging,  although  several  mines, 
among  them  the  Cambria,  are  about  to  resume  operations.  The  mine-owners  have  thus 
far  only  met  with  disappointment  and  loss  in  a  majority  of  cases,  the  hired  men  get- 
ting most  of  the  money  taken  out.  If  the  price  of  labor  could  be  reduced,  and  thus  a 
more  equitable  division  of  the  proceeds  of  mines  brought  about,  this  district  would 
undoubtedly  yield  largely  in  the  future. 

EaHmate  of  coats  of  mirUng  and  reducing  area  in  Oregon  Cruloh  diatrictf  Butte  Countjff  Cal' 

\fomiaf  retried  by  John  Niahet,  July  1, 1869. 

Population  of  district :  About  six  hundred. 
Wages  of  first-class  miners :  Three  dollars  per  day. 
Wages  of  second-class  miners :  Two  dollars  and  fifty  cents  per  day. 
Wages  of  surface  laborers :  Two  doUars  and  fifty  cents  per  day. 
Cost  of  lumber :  Twenty-five  dollars  per  thousand  feet. 
Cost  of  mining  timber:  Ten  cents  per  running  foot. 
Cost  of  common  powder :  Ten  per  cent,  on  San  Francisco  price. 
Cost  of  giant  powder :  One  dollar  and  twenty-five  cents  per  pound. 
Cost  of  quicksilver:  Ten  per  cent,  on  San  Francisco  price. 
Cost  of  mel :  Three  dollars  and  fifty  cents  per  cord. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &o. :  Ten  thou- 
Bond  dollars. 
Cost  of  twenty-stamp  mill,  freight,  erection.  &c, :  The  same  ratio. 
Minimum  mining  cost  per  ton  of  ore :  One  dollar  and  fifty  cents  per  ton. 

Mine  from  which  this  is  reported :  Nisbet  mine,  Oregon  City. 

Character  of  rock  at  that  mine  above :  Open,  reddish,  decomposed  quartz. 

Depth  of  mine :  Two  hundred  feet. 
Maximum  mining  cost  per  ton :  Ten  dollars  per  ton. 

Mine  from  which  this  is  reported :  Nisbet  mine. 

Character  of  rock,  d^c,  lower :  Compact  bluish  quartz,  with  sulphnrets. 
Minimum  reduction  cost :  One  dollar  and  fifty  cents  per  ton. 
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Name  of  mill,  and  number  of  stamps :  Nisbet  mill ;  eight  stamps. 
Character  of  process  employed :  Copper  plates  and  an  arrastra  lor  blanket- washings. 
Maximum  milling  oost  per  ton :  Three  aollars. 
Average  mining  cost  ppr  ton :  Five  dollars. 
Average  milling  cost  per  ton :  Two  dollars. 
Average  yield  of  oro:  Twelve  dollars  per  ton. 

Bemarkw. — The  surface  rock  is  cheaply  mined,  and  the  gold  saved  by  the  simplest 
process,  while  lower  down  the  hard  olue  wall-rock  and  compact  quaitz  with  sul- 
phorets  account  for  the  high  maximum  rate. 
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CHAPTER  Xni. 

PLUMAS    COUNTY. 

Both  qaartz  and  hydraulic  mining  has  been  carried  on  to  quite  an 
extent  in  the  county,  and  some  new  discoveries  are  reported.  Late  in 
November  good  placer  diggings  were  found  on  Wahponsee  Creek,  sev- 
eral of  the  claims  pa3ring  as  high  as  an  ounce  a  day  to  the  hand.  The 
numerous  tunnels  near  Sawpit  have  yielded  rich  dirt  during  most  of  the 
time  in  the  summer. 

Some  of  the  quartz  mines  have  given  very  satisfactory  results,  as 
will  be  seen  trom  the  following  tables : 

BsUmaie  of  cotU  of  mining  and  redu4Ang  area  in  JamBon  distfietj  JPlumas  County,  CaHfoT' 

nia,  reportedly  WiUiam  P.  WiUony  July  1,  1869. 

Population  of  district :  Two  handred. 
Wages  of  firstdaas  miners:  Sixty  dollars  per  month. 
Wages  of  second-class  miners :  Fmy  dollars  per  month. 
Wages  of  sarfaoe  laborers:  Fifty  dollars  per  month. 
Cost  of  lumber :  Thirty  dollars  per  thousand  feet. 
Cost  of  mining  timber :  Five  cents  per  linear  foot. 

Cost  of  freight  from  liarysviUe:  Two  dollars  and  twenty-five  cents  per  handred 
weight. 
Cost  of  fuel :  Two  dollars  and  twenty-five  cents  per  cord. 
Minimnm  mining  cost  per  ton  of  ore :  Five  dollars,  including  milling  process. 

Mine  from  which  this  is  reported:  Seventy-six,  Blammoth  and  Eureka. 

Character  of  rock  at  those  mines :  Qaartz,  containing  sulphides  oi  iron,  copper, 
zinc,  uid  lead. 

D^thof  mine:  Eareka,  four  handred  and  fifty  feet;  Mammoth,  four  handred  and 
mty  feet ;  Crescent  mine,  two  handred  and  fifty  feet. 
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BetMm  of  the  prodmeHom  of  gM  amd  stiver  in  ike  Cherokee  mining  dtitricty  Plunuu  County^ 
CalifoniOy  for  ike  gear  ending  Jkly  1, 1869,  rq^oried  hg  M.  B.  Brantford,  euperintendent 
of  ike  Creeeent  Mine. 

Mill,  Crescent;  owner,  M.  Marcnae;  location,  Indian  Valley;  mine.  Crescent;  nam- 
Iwr  of  tons  of  ore,  1&,000 ;  average  yield,  ten ;  total  product,  150,000 ;  time  of  mnninffy. 
2B0  days ;  average  number  of  stamps  running,  20 ;  whole  number  of  stamps  in  mill,  32 ;. 
power,  120  horse-power  engine. 

Eetimaie  of  eoete  <(f  mining  and  reducing  ores  in  Cherokee  district^  Plumaa  County f  CaUfof^ 

niOf  reported  hg  M,  B.  Bransfordj  July  1,  1869. 

Population  of  district :  Five  hundred. 

Wages  of  first-class  miners :  Three  dollars  and  twenty-five  cents  per  day. 

Wages  of  surface  laborers :  Three  dollars  per  day. 

Cost  of  lumber :  Twenty  dollars  per  thousand. 

Cost  of  mining  timber :  Three  cents  per  lineal  foot. 

Cost  of  common  powder :  Three  dollars  per  keg. 

Cost  of  quicksilver :  Fifty  cents  per  pound. 

Cost  of  freight  from  OroviUe :  One  and  a  half  eent  per  pound. 

Cost  of  fuel :  Two  dollars  and  fifty  centii  per  oord. 

Minimum  mining  cost  per  ton  of  ore :  Finy  cents  per  ton. 

Mine  from  which  this  is  reported :  Crescent. 

Character  of  rock  at  that  mine :  Gold  quartz. 

Depth  of  mine :  Three  hundred  and  forty  feet. 
Maximum  mining  cost  per  fjon :  One  dollar  and  fifty  cents. 

Mine  from  which  this  is  reported :  Crescent. 

Character  of  rock,  &c. :  Quartz. 

Name  of  mill,  and  numoer  of  stamps :  Crescent  mills ;  thirty-two  stamps. 

Character  of  process  employed:  Stamp  and  amalgamating  plates. 

Semarke. — The  mine  has  been  worked  since  1892 ;  it  is  in  much  better  condition  a^ 
pfieaent  in  relation  to  quantity  and  quality  of  rock,  than  ever  before. 

Metiwutie  of  eoete  of  mining  and  reducing  ores  in  Cherokee  district,  Plumas  County,  Cali^ 

fomiOy  reported  by  John  N.  Blood,  July  1, 1860. 

Popu^ktion  of  district :  Five  hundred. 

Wages  of  first-class  miners :  Three  dollars  per  day. 

Wages  of  second-class  miners :  Two  doUai's  and  seventy-five  cents  per  day. 

Wages  of  surface  laborers :  Two  dollars  and  seventy-five  cents  per  day. 

Cost  of  lumber :  Tweuty-tivc  dollara  i>er  thousand  feet. 

Cost  of  mining  timber:  Four  cents  for  ronnd,  and  eight  for  square. 

Cost  of  common  powder:  Two  dollars  and  fifty  cents  per  keg. 

Cost  of  giaui  powder:  One  dollar  and  twenty-tive  cents  per  pound. 

Cost  of  quicksilver:  Sixty-one  cents  per  pound. 

Cost  of  twenty-stamp  mill,  freight,  erection,  &c.:  Twenty  thousand  dollars. 

Minimum  mining  cost  per  ton  of  ore:  I'Mfty  cents. 

Mine  from  which  this  is  reported :  Indian  Valley  Quartz  Mills  Company. 

Character  of  rock  at  that  mine :  Quartz  vein. 

Di*pth  of  mine:  Five  hundred  and  ten  feet. 
Maximum  mining  cost  per  ton :  Three  dollars. 

Minimum  reduction  cost :  One  dollar  and  fifty  cents  per  ton. 

Name  of  mill,  and  number  of  stamps :  Indian  Valley  Quartz  Mills,  twenty  stamps. 

Character  of  process  employed :  Wet  crushing,  amalgamating  ou  copper  plates. 
Average  mining  cost  per  ton :  Two  dollars  and  fifty  cents. 
Average  mUling  cost  per  ton :  One  dollar  and  fifty  eeuts. 
Average  yield  of  ore:  Ten  dollars  and  ninety-five  cents  per  ton. 

Remarks. — We  have  produced  and  worked  3,560  tons  of  rock  for  the  last  year,  and  I 
■oppose  we  will  keep  on  about  the  same  for  the  remainder  of  the  year. 
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CHAPTER  XIV. 
ALPINE  COUNTY. 

The  amount  of  mining  done  in  this  county  during  the  year  baa  been 
small ;  but  many  companies  now  seem  to  be  on  the  eve  of  practical  suc- 
cess. The  topography  of  the  county  has  led  to  the  almost  universal 
employment  of  adits  for  opening  claims.  This  method  of  mining,  though 
undoubtedly  economical  in  the  long  run,  demands  more  capital  at  the 
outlet  than  is  required  for  opening  veins  with  inclines;  since  a  tunnel 
(except  in  those  lucky  instances  where  it  is  at  the  same  time  a  drift  in 
the  lode)  must  go  through  barren  rock  until  the  ore  is  reached,  while 
the  sinking  of  an  incline  permits  the  miner  to  gouge  out  by  the  way 
such  bodies  of  paying  rock  as  he  may  discover,  and  thus  make  the  mine, 
in  many  cases  pay  for  its  own  development.  Consequently,  the  com- 
panies at  work  in  Alpine  County  have  suffered  greatly  for  want  of  capi- 
tal; and  their  oi>erations  have  been  frequently  hindered  or  stopped  for 
this  cause.  Refractory  ores  have  also  given  them  much  trouble,  and  a 
good  deal  of  time  and  expense  have  been  wasted  in  experiments  upon 
new  patented  processes. 

The  following  partial  returns  will  give  some  idea  of  the  present  state 
of  affairs: 


ExkUfU  of  producvug  urtnes  in  Alpine  mining  dUtrictf  Alpine  County f  Ckdi/omio,  July  1, 1869, 

reported  by  John  Weiss, 


Kame. 

Owners. 

Conne. 

Dip. 

Dimensions  of 
claim. 

Conntry 
rock. 

Vein  matter. 

G«org«Law... 
Gooifllope.... 

Jadge  Barbaok  . . . 
JohiiWeiflsd&Co.. 

N.E.,S.W.. 
N.E.,S.W.. 

East.. 

Trap  rock. 
Trap  rock. 

East.. 

2,250  feet 

Porphyry 

Remarkt. — ^The  ore  is  of  gold  and  silver  qaartz.  The  George  Law  has  two  tannols,  one  150  and  the 
other  250  ootcroppings,  showing  a  good  defiLneil  lo<lgo.  The  Gooil  Hope  has  a  well  defined  lodge,  tun- 
nfl  of  225  feet  in  length  tapping  ledge  at  150  feet  in  depth.  Had  several  tons  of  rock  worked  at  Pioneer 
mill,  yielding  from  fil  to  |L3  per  ton ;  have  had  assays  as  high  as  #200  per  ton. 

Lut  of  mills  in  Alpine  mining  districi,  Alpine  County y  California,  on  July  I,  1869,  reported  by 

John  Weiss, 

Name  of  mill,  Pioneer ;  owners,  San  Francisco  Company ;  location,  Markleevillo ; 
kind  of  power,  water ;  number  of  stamps,  10 ;  weight  of  stamp,  400  poinds ;  number 
and  kind  of  pans,  6 ;  cost  of  mill,  $25,000 ;  crushing  capacity  per  day,  20  tons ;  amount 
of  wood  consnmed  per  day,  1  cord. 

Remarks. — This  mill  has  been  idle  for  some  time.  Last  spring  several  tons  of  Morn- 
ing Star  ore  were  tried  by  chlorination,  (Kiistel  &,  Hoffman,)  but  meeting  with  no 
Bucceas,  the  process  was  abaadoned.    The  wood  consumed  is  for  roasting  purposes. 

EsHm/ote  of  costs  of  mining  and  reducing  ores  in  Alpine  district,  Alpine  County,  California, 

reported  by  John  Weiss,  July  I,  1869. 

Population  of  district :  Five  hundred. 
Wages  of  finlrclass  miners :  Four  dollars  per  day. 
Wages  of  second-class  miners :  Three  dollars  and  fifty  cents  per  day. 
Wages  of  surface  laborers :  Three  dollars  per  day. 

Cost  of  lumber :  Fifteen  dollars  per  thousand  at -mill,  one  to  ten  miles  from  mines. 
Cost  of  common  powder :  Four  dollars  and  fifty  cents  per  keg. 
Cost  of  quicksilver:  Sixty  cents  per  pound. 
Cost  of  freight  from  Beno :  One  and  a  half  cent  per  pound. 
Cost  of  fuel:  Four  dollars  per  cord. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &c,:  About 
fifteen  thousand  dollars. 
Cost  of  twenty-stamp  mill,  freight,  erection,  &c.:  Twenty  thousand  dollars. 
Remarks, — Our  mines  have  not  been  sufficiently  developed  and  worked  to  enable  me  to 
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give  correct  figures  of  the  cost  of  working,  &o.,  of  our  ores.  Ores  have  been  reduced  from 
a  number  of  uur  mines  at  a  cost  ranging  from  ten  to  fifty  dollars  per  ton,  according  to 
their  more  or  less  rel>eUiou8  nature ;  our  free  ores  can  bo  mined  and  reduced  at  the 
minimum  cost  of  eight  dollars  per  ton,  owing  to  onr  abundance  of  water-power  and 
fnel.  Our  ores  willaverage,  take  the  ditferent  mines  together,  fifty  dollars  per  ton. 
We  have  four  quartz  mills  in  the  county,  doing  custom  work. 

jK^m  of  the  production  of  gold  and  ailvcr  in  the  Monitor  minimg  diilHel,  Alpme  ComUjf, 
CalifomiOf  for  the  yiear  ending  July  1, 18G9,  reported  hy  S,  G,  Lewie, 

Mill,  Silver  Creek ;  owner,  D.  Davidson  ;  location,  on  Silv^  Creek ;  mine,  Tarshish ; 
number  of  tons  of  ore,  *76 ;  average  yield,  '|110 ;  total  product:  *|8,390 ;  time  of  ran- 
ning,  off  and  on  for  two  months;  average  number  of  stamps  nmning,  8;  whole  uamber 
of  stamps  in  mill,  8 ;  power,  20  horse-power  steam. 

Reaiarke. — The  run  of  two  montlis  was  made  early  last  year  on  Tarshlsh  ore  at  a  mill 
which  it  was  not  found  profitable  to  work  in,  and  as  the  company  had  no  means  to  put 
up  one  and  other  tronble  supervened,  the  mine  has  been  idle  since.  The  Tarshish  com- 
pany is  reiiorted  as  having  succeeded  in  obtaining  $75,000  working  capital,  and  nsaiimed 
operations. 

Exhibit  of  producing  vUneB  in  Monitor  mining  district,  Alpine  County,  Cal^fomiOf  ou  July  l^ 

1869,  reported  by  S.  G,  Leufia,  , 

Name,  Tarshish  ;  owner,  Schenectady  Silver  Mining  Company ;  character,  silver  and 
gold ;  course,  north  and  south ;  dip,  east  at  angle  of  32^ ;  dimensions  of  claim,  the 
company  have  tdn  parallel  claims ;  only  one  deposit  yet  struck ;  country  roek,  decom- 
posed diorite ;  vein  matter,  quartz  slate ;  ore,  antimonial  sulphuret  of  silver,  contain- 
lug  about  20  per  cent,  gold :  average  value^  first  class,  $300 ;  second  class,  $80 ;  third 
class,  $25,  per  ton ;  nroduct  for  the  year  ending  July  1,  1839,  $8,360. 

Remarke, — I  call  this  a  producing  mine  though  not  now  being  worked.  It  did  pro- 
duce early  in  the  year  and  might  now  if  worked ;  will  start  up  soon  again. 

*  Kstimated  very  near  th*  mark. 
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List  of  mills  in  Monitor  mining  district,  Alpine  County,  California^  on  July  1, 1869,  reported 

by  S,  6.  Lewis, 

Name  of  mill,  Monit'Or  Consolidated ;  owners.  Monitor  Consolidnted  Mining  Com- 
pany; location,  on  East  Carson  River,  below  the  town  of  Monitor;  kind  of  power, 
water;  number  and  kind  of  pans,  not  determined  yet ;  cost  of  mill,  not  finishea  yet; 
crushing  capacity  per  day,  will  be  40  tons. 

liemarks. — ^This  mill  is  only  partly  finished ;  will  crush  with  one  of  Whelpley  A 
•Stoner's  crushers,  and  pulverize  to  fine  dust  with  two  of  their  pulverizers.  We  have 
already  tried  thtise  machines  and  find  them  fully  equal  to  the  claims  of  the  inveutoi-s 
in  everything. — S.  G.  L.  ^ 

Estimate  of  cost  of  mining  and  reducing  ores  in  Monitor  district,  Alpine  County,  California 

reported  by  S.  6r.  Lcicis,  July  1,  1869. 

Population  of  district :  One  hundred  and  fifty. 

Wages  of  first-class  miners :  Four  dollars  per  day. 

Wages  of  surface  laborers:  Three  dollars  per  day. 

Cost  of  lumber:  Twenty-six  dollars  per  thousand,  delivered. 

Cost  of  mining  timber :  Twenty  dollars  per  thousand. 

Cost  of  common  powder  :  Four  dollars  and  fifty  cents  per  keg. 

Cost  of  giant  powder :  One  dollar  per  pound. 

Cost  of  (j^uicksilver:  Eighty  cents  per  pound. 

Cost  of  treight  from  8au  francisco :  Three  cents  per  pound. 

Cost  of  fuel,  good  pine  wood  :  Three  dollars  per  cord  at  mill. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &c. :  Ten 
^lionsand  dollars,  first-class. 

Cost  of  twenty-stamp  mill,  freight,  erection,  &c. :  Twenty  thousand  dollars,  com- 
plete and  first-class. 

Minimum  mining  cost  per  ton  of  ore  of  placing  on  dump :  Two  dollars  per  ton. 
Mine  from  which  this  is  reported :  Tarshish. 
Character  of  rock  at  that  mine :  Quartz  slate. 
Depth  of  mine :  From  six-hundred-foot  tunnel. 

Minimum  reduction  cost  in  M.  C.  Mill  to  dust:  Two  dollars  per  ton. 

Average  mining  cost  per  ton :  Say  three  dollars. 

Average  milling  cost  per  ton :  As  we  shall  have  to  roast  our  ores  I  cannot  yet  say ; 
wo  think  fifteen  uollars  will  cover  it. 

Remarks. — I  hope  to  be  able  next  year  to  make  more  correct  and  full  report,  as  a 
IT  dl  and  mine  will  be  turning  out  regularly  soon. 


CHAPTER  XV. 
SHASTA  COUNTY. 

Estimate  of  costs  of  mining  and  reducing  ores  in  J^Yench  Gulch  district,  Shasta  County,  Cali" 
fomia,  {Highland  mill,)  reported  by  W,  E.  Hopping,  July  1,  1869. 

Population  of  district :  Four  hundred. 

Wages  of  first-class  miners:  Seventy  dollars  per  month  and  board. 
Wages  of  second-class  miners :  Sixty  dollars  per  month  and  board. 
Wages  of  surface  laborers :  Fifty  dollars  per  month  and  board. 
Cost  of  lumber :  Thirty  dollars  per  thousand. 
Cost  of  common  powder :  Five  dollars  per  keg. 
Cost  of  giant  powder:  One  dollar  and  thirty-seven  cents  per  pound. 
Cost  of  (j[uick8ilver :  Seventy  cents  per  pound. 
Cost  of  tuel :  Two  dollars  and  seventy-five  cents  per  cord. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  6lc.  :  Twelve 
thousand  dollars. 
Minimum  mining  cost  per  ton  of  ore :  About  two  dollars  and  fifty  cents. 

Mine  from  which  this  is  reporte<l :  Highland. 

Character  of  rock  at  that  mine :  Gold-bearing  quartz. 

Dt^pth  of  mine :  Developed  one  hundred  and  fifty  feet. 

Chiiracter  of  process  employed :  Amalgamating  in  battery  and  copper  plates. 
Av(;rage  milling  cost  per  ton  :  Two  dollars  and  fifty  cents. 
Average  yield  of  ore :  Ten  dollars  per  ton. 
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EtGauUe  of  eotis  of  mining  and  reducing  ores  in  French  Gnldi  distrU^f  Shasta  County,  Cali- 

fomiaj  reported  bg  Samuel  CoopeTf  July  1, 18(j9. 

Pdpolation  of  district :  Foar  bnndred. 

Wages  of  first-class  miners:  One  hnndrecl  dollars,  including  board,  jHir  month. 
Wages  of  second-class  miners :  eighty-five  dollars,  including  board,  per  month. 
Wages  of  surface  laborers:  Seventy  dollars,  including  board,  per  month. 
Cost  of  lumber :  Twenty-five  to  thirty  dollars  per  thousand. 
Cost  of  mining  timber :  Forty  dollars  per  thousand. 
Cost  of  common  powder :  Five  dollars  per  keg  of  twenty-five  pounds. 
Cost  of  giant  powder :  One  dollar  and  thirty-seven  cents  per  pound. 
Cost  of  Quicksilver:  Seventy- two  cents  per  pound. 

Cost  of  fuel :  Two  dollars  and  seventy-five  cents  to  three  dollars  and  fifty  cents  per 
eord. 

Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &c. :  Twelve 
thousand  dollars. 
Minimum  mining  cost  per  ton  of  ore :  About  two  dollars  and  fifty  cents. 

Mine  from  which  this  is  reported :  Washington. 

Character  of  rock  at  that  mine :  White  and  blue  quartz  thickly  sulphuroted. 

Depth  of  mine :  Developed  four  hundred  feet  from  summit  of  hill. 

Name  of  mill  and  number  of  stamps :  Washington ;  twenty-two  stamps. 

Character  of  process  employed :  Common  battery  and  copper-lined  sluices. 
Average  milling  cost  per  ton :  Two  doUars  and  fifty  cents. 
Average  yield  of  ore :  Fourteen  dollars  and  fifty  cents. 


84       MINES  AND   HUnNG  WEST  OF   THE   ROCKX  UOUNTAIK8. 


6|| 


l^^ 


'SdjiiniLi  JO  *™ix 


S-     JO  HDD)  ju  laquuiK 


^1 


<§OCT 


££5 


la 
liji 


11 


p  ■    i  §  8 


eSSS 

i<i" 

mj1«poij 

■-iirat 

— 

1 

■010 

ill 

s 

■MMmnopA 

ill 

i  i 

s 

g 

I  i 

J" 

I    1 

^ 

" 

ill 

1 

«  -4 

lis 

4 

1 

ill 

« 

sSi 

i 
1 

ill 

o 

s§§ 

i 

■aia 

IS 

1 

H  bj^ 

nd  aiii 

«  -S-S 

Bi  Eifc 

s 

ifl  KK 

1 

JspUBqJ 

III 

? 

uk   ■ 

1 

1  ; 

f 

e 

i  ^ 

■5 

1 

|fi 

V 

|S| 

1 

i 

li 

^5 

-"^^ 

asss 

£382 

■<uO 

1111 

iWnoopA 

list 

i 
g 
1 

His 

nil 
1111 

III! 

s^„ 

iiii 
II!!- 

■MIOOO 

■»l«imiO 

3IH 

1 

1 

y 

OP  MraWG  IWDUeTRT — CALIFOBNIA. 

J  nn*nn¥»ii  JO  i»oo 


Asp  JQlI  pElUnillKD 


lit 

all 

"I  « '     _ 

Is    I   ! 


11  ill 


Mipjo-mjonna  | 


1.    .2'  -wnniini*!     I       SSSSSSS^ 


vawpjb  uqunj; 


r^  g    : 11- 

IE  I  ™„».^„^ 

|2  W  J...!!!!     JO    pnlH 

Jl  1"  


35 


II 


llllHli 


1I|I||8| 


mm 
lillllil 


11 

IJ 

-S. 

is  ' 

I 

II 


86       MINES  AND  MINING  WEST  OP  THE  ROCKY  MOUKTAIKS. 

CHAPTER  XVI. 
DEL    NORTE     COUNTY. 

Under  this  head  I  insert  part  of  an  interesting  account  of  the  goU 
coast  of  California  and  Oregon,  by  Mr.  Solomon  Johnson^  published  in 
the  Overland  Monthly  for  June,  1869 : 

Tliat  tbo  beach  sauiU  of  tho  ii])i>cr  coast  counties  of  California  and  the  lower  oomI 
coiiuties  of  Oregon  are  auriferous  is  well  known.    The  sands  contain  cold  and  platimni 
in  minute  sculos  or  ])articles,  and  a  large  i>erccutage  of  magnetic  Iron  or  iron  uol, 
commonly  called  black  sand,  which  is  mixed  or  blended  with  tho  common  bench  sand, 
tho  bulk  of  which  is  composed  of  quartz-crystal  and  ^niy  blende.    These  sands  cany 
sufficient  gold  to  make  mining  for  it  remimerative  lu  localities  that  occur  along  tk 
coast  for  a  distance  of  tlureo  or  four  hundred  miles.    Gold  mining  at  certain  points  \m 
been  carried  on  to  a  considerable  extent  for  the  last  seventeen  years.    Beacn  minioft 
as  it  is  called,  diilers  widely  from  placer  mining  or  any  other  kind  of  gold  mining.    Toll 
mode  generally  adopted  by  the  miners  is  to  avail  themselves  of  the  aid  of  natural  Itm 
governing  the  winds,  tides,  and  surf,  which  act  as  a  gi*eat  natural  separator,  separatiiic 
the  lighter  and  useless  from  the  heavier  and  ]»rccious  jiarticles.    The  force  of  tne  win 
drives  heavy  swells  upon  the  beach  at  hi^li  tide,  and  with  them  a  Ixxly  of  sand  mon 
or  less  in  quantity,  according  to  the  height  of  the  winds  and  tide,  and  open  the 
receding  or  ebb  of  tlie  tide  the  surf  lashes  the  beach  and  carries  back  with  the  a]lde^ 
tow  the  lighter  porticms  of  the  sauds,  leaving  a  portion  of  the  iron  sands,  gold,  and 
platinum,  whose  specific  gravity  causes  them  to  be  precipitated  to  the  bottom  andthn 
left  behind.    \t  low  water  the  inincrs  ^o  down  up<m  the  bi'ach  and  scrape  up  the  iron 
sand,  (which  is  generally  left  by  the  tide  in  thin  layers,)  and  pack  it  back  out  of  the 
reach  of  the  suit',  when  it  is  washed,  s<:parating  the  gold  from  the  matrix  iron  sand. 
The  usual  mode  of  washing  is  with  a  small  stream  of  water  in  a  sluice,  terminating  on 
an  apron  or  tom,  with  turned-up  sides  and  ends,  t  he  bottom  i)crforat«d  with  small 
holes,  under  which  is  a  wooden  box  set  slightly  sloping,  tho  bottom  of  which  is  cor- 
ered  with  amalgamated  sheet  copper.    Tht*  sands  containing  the  small  particles  of  gold 
are  washed  upon  the  apron,  and  passing  through  the  small  holes,  strike  vertically  upon 
the  copper  below,  the  gold  adhering  to  the  copi)er,  while  the  sands  pass  off  throogjb 
an  o|>ening  in  the  lower  end  of  the  l)ox.     This  primitive  contrivance  (althoufi^h  sta- 
tionary) is  called  a  **machine.''    Such  a  mode  (»f  working  is  necessarily  imi>criect^  M 
all  the  gold  that  does  not  instantly  ailhere  to  the  cojiper  is  washed  off  and  lost 
Miners  are  aware  that  rusty  or  coated  gold  has  no  aftinity  for  quicksilver,  and  theP&- 
fore  will  not  adhere  to  amalgamated  coi>per.  Again,  the  great  specific  gravity  of  the  iron 
sand  renders  it  much  more  ditlicult  to  strparate  than  light  earth,  as  in  jdacer  mining. 

Within  the  last  three  years  a  new  ainl  heretofore  unknown  lield  or  source  of  nuninf 
has  been  discovered,  i.  c,  old  deposits  of  inm  sand  containing  gold.  These  deposits  hi 
back  of  the  presi'ut  iK'ach  and  above  high-water  mark,  and  consist  of  extensive  layen 
of  ii-ou  sand,  from  a  few  inches  to  three  and  four  feet  in  thickness.  Thus  far  but  thrw 
of  these  ancient  dep(Ksits  have  been  discovered :  (me  at  Cresecrnt  Citv,  in  Del  Norti 
County,  one  at  Randolph,  in  Curry  County,  Oregon,  and  one,  recently,  in  Klamatt 
County,  live  miles  below  Trinidad.  At  Randolph  the  stratum  of  iron  sand  lies  tvn 
hundred  and  tifty  feet  above  the  surface  of  the  ocean  level  and  three  miles  back  fron 
the  pres<:ut  b<rach.  Above  this  stratum  of  iron  sand  are  sixty  feet  of  common  bead 
hand,  and  on  tt)))  of  it  a  fijrest  of  immense  cedar  trees. 

As  beft)re  stated,  the  existence  of  auriferous  sands  upon  the  coast  is  generally  known 
but  the  existence  of  beach  sands  at  a  high  elevation  above  the  present  ocean  level  h 
not  generally  known ;  in  fact,  it  is  a  sealed  book  to  most  Calitbrnians,  and  even  U 
many  people  living  upon  it.  My  attention  was  Ih-st  attracted  to  it  by  seeing  layers  o 
beach  sand  and  gravel  on  the  top  of  the  blntf  at  Trinidad,  in  Klamath  County,  am 
upon  inquiry  and  investigation  I  found  that  the  beaeh  sand  extended  back  from  thi 
eoasf  for  tilteen  or  twenty  miles,  and  in  some  places  at  an  elevation  of  twelve  hun 
dred  feet. 

At  Trinidad  and  elsewhere  along  the  coast  there  are  <*one-shaped  conglomerate  rocks 
whose  heads  are  raised  up  out  of  the  ocean.  These  rocks  are  made  up  of  l>eacl 
sand,  |>ebbles,  shells,  &c.,  and  must  have  been  formed  above  the  water-line;  at  thesami 
time,  the  bluffs  above  the  ocean  level  (where  exposed,  and  whei*e  ravines  are  cut  througl 
tho  upper  strata  of  l)each  sands  ainl  gravel)  reveal  nrimitive  rock.  At  Gold  Blutls 
•below  the  mouth  of  the  Klamath  Kiver,  the  **  bluffs "  attain  a  perpendicular  alt itudi 
of  four  hundred  feet,  and  are  composed  of  layers  of  beach  sand,  gravel,  and  washe< 
boulders  cemented  together,  underneath  which  are  the  trunks  of  immense  red  wow 
trees,  lying  horizontally,  and  stumps  of  trees  standing  in  place  below  the  i)re8eut  oceai 
li'vel.  The  position  of  thesis  trees  and  the  conglomerate  rocks,  and  the  great  depth  am 
high  altitude  of  the  dcjiosit  of  sand  lying  in  regular  strata,  with  the  same  gradua 
formation  as  with  tho  present  ocean  beach,  will  disprovi?  the  theory  of  this  extensive  tnic 
of  country  being  caused  by  any  sudden  upheaval,  and  show,  on  tiie  contrary,  that  what 
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fTfr  changes  have  taken  place  have  been  gradual,  extending  through  a  groat  i>eriod  of 

time.   There  must  have  heen  a  gradual  depression,  and  atterwanl  a  gradual  cievatiou. 

ud  itaUsequeutly  a  partial  depression  ugain,  or  else  the  ocean  has  nut  always  remainea 

at  its  present  level.    The  same  phenomena  exist  in  New  Zealand  and  in  Australia,  where 

the  same  peculiar  auriferous  sands,  lying  in  regular  strata  far  above  the  ocean  level,  are 

met  with  the  same  as  here.    There  the  miners  drift  in  on  the  face  of  the  blud,  following 

tile  **pay  ^  strata,  which  they  call  '*  terrace  mining," and  beach  mining  is  carried  on  in 

tJie  same  way  as  here.    Here,  as  in  New  Zealand  and  Australia,  the  auriferous  sands 

extend  far  out  in  the  ocean.    OniMHtite  Crescent  City,  ten  miles  out  to  sea,  gold  was 

foond  by  sinking  a  lead,  with  tallow  on  the  lower  end—  fine  particles  of  gohl  adhering 

to  the  tallow.    The  beach  sands  as  far  down  as  San  Francisco  contain  gold,  but  in  such 

anall  quantities  that  it  will  not  pay  for  working.    The  same  may  be  sjiid  of  the  1>each 

sands  as  far  up  as  Puget  Sound ;  the  ''  paying  *'  belt  being  within  the  boundaries  above 

described.  ^ 

Along  the  coast  on  this  sand  belt,  in  the  counties  of  Humlnddt,  Klamath,  and  Del 
Korte,  the  finest  for(*st8  of  redwood,  fir,  spruce,  and  Oregon  pine  cover  this  immense 
ti«ct  from  the  beach  back  to  the  foot-hills.  In  Oregon,  the  redwood  gives  place  to  the 
cedar ;  except  a  thin  layer  of  vegetable  mold,  there  seems  to  be  no  soil.  The  roots  of 
most  trees  and  shrubs  sprea^l  out  upon  the  top  of  the  ground,  and  s<>em  to  take  their 
nourishment  from  the  atmosphere,  which  is  always  kept  moist  by  the  dense  fogs  that 
alDiost  perpetually  hang  over  the  C4)ast.  This  seeming  sterility  of  the  common  beach 
sand  is  more  apparent  than  real,  as  the  sands  contain  a  multitude  of  minute  sea-shells, 
which  are  almost  wholly  composed  of  carbonate  and  phosphate  of  lime,  the  strongest 
and  best  of  fertilizers,  and  account  for  the  groat  fertility  of  clean  beach  sand.  Between 
the  tall  trees,  which  stand  very  thick,  is  an  undergrowth  of  brush  and  vines,  so  thick 
that  a  man  cannot  travel  through  it  without  cutting  a  trail.  Fenis  grow  fmm  ten  to 
twelve  feet  high ;  salmonberries,  huckleberries,  strawberries,  and  many  other  kinds  of 
wild  fmit,  grow  in  great  profusion  and  excellence.  Except  a  few  trails  leading  to  im- 
portant points,  this  sand  country  north  of  Ilumboldt  Bay  is  a  drra  incagnitay  and  will 
probably  remain  so  until  the  country  is  o|)ened  with  railroads.  The  coast  is  dan- 
gerous to  commerce. 

As  the  discovery  of  most  of  the  gold-fields  has  been  the  result  of  accident,  so  also 
was  the  existence  of  gold  in  the  beach  sands,  which  was  unexjiectedly  found  by  Mr. 
Eageoe  da  Bertram,  in  1850.  With  a  party  of  prospecting  miners,  ho  was  toilsomely 
pi^eeding  down  the  coast  in  quest  of  pn) visions.  They  were  obliged  to  follow  the 
Deach,  it  being  impossible  to  strike  through  the  country,  on  account  of  the  impenetra- 
ble jungle  or  underbrush.  In  passing  along  the  beach  at  the  upper  Gold  Blufis  in  Kla- 
math County,  they  were  surpnse<l  to  see  tlie  sands  presenting  the  appearance  of  one 
vast  sheet  of  gohl.  So  clean  had  the  great  natural  separator,  surf  and  tide,  done  its 
work,  that  the  surface  of  the  beach  was  nearly  covered  witu  K^ld,  and  it  was  some 
time  i>efore  the  astonished  party  could  realize  the  fact  that  wTiat  to  them  glittered 
was  in  reality  ^old,  and  not  an  optical  illusion.  As  they  became  satisfied  that  it  was 
no  illusion,  their  natural  cupidity  Ik'gan  to  show  itself;  hereto  them  was  untold  wealth, 
and  how  to  pnifit  by  the  discovery  and  keep  others  from  ctmiing  in  and  reaping  the 
harvest  they  considered  theirs  by  right  of  discoverj',  was  to  them  the  all-important 
qufrstion.  They  had  no  time  to  waste  in  idle  speculations,  as  the  demands  of  hunger 
comi>elle<l  them  to  pursue  their  journey  to  Trinidad,  thirty  miles  distant,  without  de- 
lay, where  there  was  a  small  settlement  and  a  rancheria,  and  when)  they  could  replen- 
i«n  their  empty  larder.  Scrapiyg  up  a  few  handfnls  of  the  golden  sands,  with  light  hearts 
and  empty  stomachs  they  tramped  on,  keeping  to  themselves  the  secret  of  their  dis- 
covery. At  San  Francisco  they  exhibited  their  8an<ls  (which  proved  nearly  one-half 
gold)*to  a  few  infiuential  and  favored  parties,  who  speedily  fowned  a  company  and 
embarked  on  a  revenue  cutter  to  take  formal  possession  of  the  fable<l  Ophir.  In  order 
to  keep  the  secret  frc»ni  the  people  of  Trinidad,  (the  nearest  landing-place,)  they  lay  off" 
the  Gold  Bluffs,  where  an  attempt  was  nuule  to  land  through  the  surf  in  a  small  l)oat. 
The  conHt»quence  wa.M  that  the  Iwat  capsized  and  ontof  the  six  men  who  embarked  five 
were  drowned,  and  the  sixth,  which  proved  to  be  Mr.  Bertram,  was  hauled  out  of  the 
surf  in  an  exhanste<l  condition  by  an  Indian  who  happen«*d  to  be  watching  the  move- 
ment. Tlie  remainder  of  the  party,  deeming  it  unwise  to  make  any  further  attempt  to 
land,  set  sail  for  Trinidad  and  from  thence  proceeded  on  foot  up  the  coast  to  the  bmttk 
But  alas  for  human  hopes  and  exjHJctations !  Where  they  exptjcted  to  find  the  beach 
covere<l  with  gold,  no  gold  was  to  be  seen.  They  had  made  no  calculation  and  had  no 
thought 
first    " 
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glittering  castles  that  their  feverish  imaginations  had  built  high  up  in  those  faithless 
Bands.  Mr.  Bertram  and  one  or  two  others  were  still  sanguine  that  what  they  had 
once  seen  a  propitious  tide  would  reveal  again.  The  result  has  been  that  the  l>each 
hat  been  worke<l,  when  the  surf  and  tides  were  favorable,  with  not  fabulous,  but  mod- 
erate profits  to  the  favored  owners  from  that  to  the  pre.scmt  time,  and  bids  fair  to  Ivwst 
for  a  l^g  ^i^^  ui  the  fatiuv.     Thiis  began  and  ended  the  Gold  BlutTs  \n\\^\Ao. 


SECTION  II.— NEVADA. 


CHAPTER  XVn. 

THE    COMSTOCK   LODE. 

This  chapter,  prepared  with  the  assistance  of  Mr.  G.  A.  Luckhardt,  aud 
based  chiefly  on  his  notes  and  observations,  is  a  continuation  of  the 
description  given  in  my  report  for  18G8,  which  is  tbus  brought  down  to 
Jaly,  1869,  and  in  some  cases  to  a  later  date.  For  facihty  of  description, 
I  will  again  divide  the  19,000  feet  of  explored  ground  on  the  Comstock 
into  three  parts,  viz: 

1.  The  northern  portion,  extending  from  the  Utah  to  the  Chollar 
Potosi  mine,  a  distance  of  12,170  linear  feet. 

2.  The  middle  portion,  extending  from  the  Chollar  to  the  Imi)erial 
North,  a  distance  of  1,794  linear  feet;  and 

3.  The  southern  i)ortion,  extending  from  the  Imperial  North  to  the 
South  Overman,  a  distance  of  4,775  linear  feet. 

There  are  further  locations,  both  north  of  the  Utah  and  south  of  the 
Overman,  to  which  I  will  afterwards  refer. 

I.  Northern  portion  of  the  vein. — My  last  report  showed  the  existence 
of  four  distinctly  separate  ore  bodies,  on  all  of  which  work  has  been 
carried  on  up  to  date,  while  neither  of  them  has  as  yet  been  exhausted  of 
all  its  ores. 

1.  Commencing  on  the  north,  I  described  the  first  body,  very  irregular 
in  its  form,  140  to  150  feet  in  depth,  and  about  250  feet  in  length,  lying 
principally  in  the  Sierra  Nevada  Company's  ground.  During  the  latter 
portion  of  the  year  ending  July  1 ,  18G9,  it  has  been  very  vigorously 
attacked  by  the  Sierra  Nevada  Company,  yielding  them  ore,  ciirrying 
principally  free  gold,  of  the  net  mill  value  of  five  to  ten  dollars  per  ton. 
Local  circumstances,  such  as  the  erection  of  a  mill  at  the  mine,  the 
working  of  it  througn  tunnels,  &c.,  i)ermitted  the  extraction  of  this  low 
grade  of  ores,  leaving  the  company  a  small  profit  per  ton.  There  are 
yet  thousands  of  tons  of  ore,  varying  from  three  to  ten  dollars  per  ton, 
in  sight  in  this  body.  The  company  have  explored  the  ground  partially 
for  six  hundred  feet  below  this  ore  body,  but  finding  the  vein  barren  of 
ore,  have  decided  to  dispense  with  further  explorations  in  depth  for  the 
present. 

2.  South  of  the  above  we  have  1,000  to  1,700  feet  of  ground  which 
never  has  been  productive.  We  then  come  ui)on  the  second  ore  body, 
extending  from  the  North  Ophir  for  over  six  hundred  feet  horizontally 
into  part  of  the  California  ground.  This  body  extended  for  050  to  700 
feet  vertically  below  the  surface,  and  yielded  in  former  times  immense 
qoantitles  of  rich  ores.  It  is  practically  exhausted,  excepting  some  low 
grade  ores,  for  the  profitable  treatment  of  which  even  the  present  reduced 
rates  of  milling  are  still  too  high.  Its  great  width  in  many  places  caused 
the  leaving  of  pillars  of  fair  ores  at  the  time  it  was  worked;  and  these 
pillars  have  been  attacked  by  individual  contractors  within  the  past  yeiir. 
These  parties  have  often  been  successful  where  it  was  impossible  {ot  Wi^ 
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companies  themselves  to  extract  the  ores  with  profit.  Want  of  capital 
or  of  confidence  has  prevented  the  work  of  exploration  from  being  carried 
on  as  vigorously  as  might  have  been  expected  by  many,  in  order  to 
develop  $iis  ground  below  the  depth  of  G50  or  700  feet.  The  main  work 
of  this  character  thus  far  has  been  the  sinking  of  the  new  Ophir  shaft 
for  700  feet  depth,  which  brings  them  280  feet  below  the  point  where 
ore  body  No.  2  pinched  out.  At  that  depth  nothing  was  found  but 
barren  porphyries  filling  the  vein,  and  it  seems  doubtfiil  whether  any 
ore  will  be  met  with  at  this  depth,  so  far  north  from  where  the  last  ore 
body  terminated.  A  single  drift  from  east  to  west,  in  a  piexMi  of  ground 
over  two  thousiind  feet  in  length  along  the  vein  fix)m  north  to  south, 
does  not,  however,  furnish  enough  facts  to  i>ermit  a  i>ositive  opinion  as 
to  the  possible  worth  of  the  vein  at  this  particular  point.  The  ground 
south  of  this  ore  body  for  over  1,300  fet^t,  including  south  portion  of  the 
California  Company,  Central  No.  2,  Kinney,  White  &  Muri)hy,  Sides^ 
B*st  &  Belcher,  has  been  lying  idle  for  years.  It  was  explored  to  varions 
depths,  fix)m  100  to  500  "feet  below  the  surface,  but  never  with  any 
system ;  and  nothing  can  be  said  as  to  its  value.  It  is  very  probable 
that  much  ore  exists  here,  but  it  has  yet  to  be  laid  oi)en  to  view.  The 
Central  No.  2,  Kinney,  White,  Murphy  and  Sides,  comprising  860  feet, 
have  been  consolidated,  and  a  shaft,  now  300  feet  deep,  is  being  sunk 
with  the  object  of  thoroughly  investigsxting  this  ground  for  ore.  It  is 
my  impression  that  they  will  meet  with  success  in  depth,  as  they  will 
most  probably  discover  the  continuous  outcrop  (blind  here  for  1,800  or 
1,900  feet)  of  the  Comstock  vein.  This  outcrop  has  been  ore-bearing 
wherever  stinick  all  along  the  line  of  the  vein  for  over  13,000  feet  in 
length,  and  if  discovered  here  should  insure  the  newly-formed  company 
an  indefinite  period  of  lucrative  mining. 

3.  The  third  ore  body,  commencing  at  the  Gould  &  Curry  Company's 
ground,  extended  south  for  2,330  feet  horizontally,  and  its  terminus  was 
discovered  1,089  feet  below  the  outcroppings.  There  were  many  smaller 
outlying  bodies  of  ore  running  generally  parallel  with  it,  and  it  split  in 
several  places,  causing  very  extensive  ore  chambers  at  the  pomts  of 
reunion.  It  was  this  body  and  it«  smaller  companions  which  gave  the 
Gould  &  Curry,  Savage,  and  Hale  &  Norcross  their  unequaled  fame.  It 
alone  has  yielded,  as  nearly  as  I  can  ascertain,  over  §12,500,000  worth 
of  bidlion.  It  has  been  exhausted  of  its  ores,  with  the  ex(jeption  of  about 
eleven  thousand  tons  in  sight  in  the  Savage  and  five  thousand  tons  in  the 
Hale  &  Norcross,  and  its  limit  in  depth  has  been  demonstrated.  It  is 
very  natural  that  such  a  colossal  mass  of  ore,  worked  so  rapidly  as  has 
been  the  case  here  in  Washoe,  as  much  as  650  tons  of  ore  being  extracted 
daily  for  a  considerable  period,  should  not  be  entirely  exhausted  in  two 
years.  Places  which,  in  the  hurry  of  operations,  were  overlooked  are 
now  being  overhauled.  Old  abandoned  works  are  repaired  and  continue 
to  yield  a  limited  amount  of  fair  ore  daily.  For  example,  one  parallel 
branch  of  this  body  was  first  discovered  three  hundred  feet  below  the 
surface  in  the  Savage  Company's  ground.  It  dese<*nded  for  two  hundred 
feet,  was  there  dislocated  sixty  feet  fix)m  west  to  east,  and,  this  disloca- 
tion being  misinterpreted,  was  abandoned  over  a  year  ago  as  having 
closed  out  against  the  east  clay  wall.  Since  that  time  it  has  been  found 
again,  and  worked  for  over  one  hundred  feet  vertically,  varying  from 
three  to  thirty-five  feet  in  width  of  first-class  ore,  ($85  to  $120  assay  per 
ton,)  and  fi-om  thirty-five  to  one  hundred  and  forty  feet  in  length  hori- 
zontally. It  alone  has  produced  for  the  Savage  mine  three  di\ideuds, 
amounting  to  $208,000  net  profit.  This  body  was  called  the  Potosi  Chim- 
nej\    At  present  it  is  again  exhausted,  having  run  out  in  depth  into  a 
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s  feet  wide  quartzose  seam,  full  of  clay  and  clayey  matter,  dippiii<^ 
?r}'  fUit  to  the  east  and  south.  It  is  still  under  i'luther  exploration, 
at  it  is  doubtful  if  it  will  again  widen  out  into  a  l)ody  of  oi-e.  Its  east- 
■n  boundary  (olay)  has  been  broken  through,  showing  the  east  country 
ick  beyond,  a  circumstance  unfavorable  to  a  continuation  of  oix?i. 
There  is  no  doubt  that  similar  conditions  are  likely  to  occur  again 
L  the  ground  surrounding  this  large  third  ore  body;  and  it  is  with  the 
ope  of  finding  yet  other  parallel  ore  seams,  though  not  with  the  ex- 
BCtation  of  as  good  quality  or  large  quantity  as  the  Potosi  Chimney 
ave,  that  work  is  at  present  carried  on  in  all  of  the  thixie  above-named 
ioes,  in  what  they  term  their  old  works,  from  the  surface  to  a  depth  of 
X  hundred  feet. 

Within  the  three  mines  (a  space  of  say  2,400  feet,  horizontally)  through 
hicb  this  large  third  ore  body  swept,  explorations  have  been  carried  on 
ithin  the  year  for  three  hundred  feet  in  depth.  Cross-sections  and 
>QgitiidiDal  drifts  have  been  run,  amounting  to  an  aggregate  of  five 
loasand  linear  feet'j  the  limits  of  this  third  ore  body  in  depth,  both 
)rth  and  south,  have  been  determined.  These  explorations  have  also 
svealed  an  entirely  new  body  of  ore  iu  the  l()37-foot  level  of  the  Hale 
Norci*os8  mine.  It  was  first  met  with  in  sinking  a  small  winze  l)elo\v 
16  930-foot  level  and  then  found  ninety  thi^ee  feet  west  of  the  Hale  & 
orcross  shaft,  in  their  1037-foot  level,  where  it  showed  again  the  dij) 
ist,  and  the  sinking  of  it«  upper  edge  to  the  south,  which  are  phenom- 
la  ehanicteristic  of  all  the  ore  bodies  in  the  Noith  Comst<K^k.  It  has 
ere  been  laid  bare  for  260  feet  in  length,  showing  from  six  to  twenty-one 
et  width  of  pay  ore.  Its  ores  are  somewhat  difi'erent  from  the  ores  of 
16  upper  bodies.  They  contain  more  galena,  and  iron  and  copper 
rrites,  and  ti-aces  of  zincblende.  In  a  w^ord,  they  are  '^  baser,"  and,  in 
^sequence,  not  as  docile  in  wet  amalgamation.  This  body  promises  to 
;  somewhat  extensive.  The  ores  may  be  called  thirty -dollar  mill  ores, 
longh  in  places  they  have  milled  $00  to  805  per  t<m.  They  are  not 
gidarly  distributed  through  the  thirty-seven  to  forty  feet  ciuartz-width 
.  which  they  oeciu*.  Lai'ge  i>ockets  of  quartz,  worth  only  $3  to  810  per 
»n,  will  frequently  change  places  with  rich  ore:  for  twenty  feet  in  length 
le  body  will  give  sixty-dollar  mill  ore,  and  again  for  lifteen  feet  or.  so 
ily  fifteen-dollar  mill  ore. 

It  has  already  yielded  largely  in  ore  in  the  Hale  &  Norcross  lowest 
vel,  where  it  has  been  extracted  for  twenty-eight  to  thirty-live  feet  in 
.•iglit  by  over  one  hundred  and  twent^'-fivo  feet  in  lengthy  and  has 
'ery  api>earance  of  contuuiation  in  depth.  Moreover,  it  lies,  where 
lened  upon,  over  one  hundred  and  twenty  feet  to  the  east  from  the 
est  wall,  and  has,  therefore,  should  it  even  stand  vertically,  one  liundnHl 
id  thirty-five  feet  to  pinch  out  in  before  it  will  meet  the  west  wall. 
lie  Hale  &  Xorcross  is  now  deepening  the  main  shaft,  which  will  cut 
lis  ore  boily  seventy-two  feet  below  the  jiresent  lowest  level,  (1037-foot.) 
The  Savage  shaft  has  attained  a  vertical  depth  of  058  feet,  and 
erced  at  this  depth  a  quartz  body  twenty-one  feet  wide,  which  carries 
le  facsimile  of  the  ore  of  the  Hale  &  Norcross  body,  but  only  in  small 
inches  and  |)oekets.  It  is  probable  that  these  twenty-oiu*  feet  of 
lartz  ai-e  the  northern  portion  of  that  Norcross  ore?  body.  There  are 
roiig  reasons  to  believe  this,  but  it  is  not  absolutely  certain,  as  three 
indred  feet  horizontally  and  eighty  feet  vertically,  of  unexjjlored  ground 
dst  between  the  two  explored  points.  Should  this  prove  to  be  the  case, 
e  might  expect  this  newly  discovered  bmly  to  be  of  large?  dimensions; 
e  should,  in  fact,  know  it  to  be  already  473  feet  in  length,  but  how  much 
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of  that  leiij^th  would  be  pay  ore  it  is  impossible  to  say.  The  ores  of  this 
body  lie  very  irregularly,  in  bunches  and  i)oekets,  as  I  have  remarked. 

By  these  developments,  and  others  to  be  hereinafter  described,  in  the 
middle  and  southern  portion  of  the  Comstock,  we  are  strengthened  io 
the  opinion  that  a.s  long  as  the  west  wall  stands  i*egiilar  and  undis- 
turbed, whatever  be  the  ease  with  the  eastern  boundary  of  the  vein, 
so  long  we  may  exi)ect  the  occurrence  of  new  quartz  bodies  in  depth. 
The  ores,  however,  l)c»come  poorer,  more  refractory  to  the  simple 
*' Washoe"  method  of  extraction,  and  more  irregularly  defK>sited 
through  the  accompanying  giingue  than  they  WH^re  in  the  suiK'rdcial 
bodies. 

4.  Going  fuither  south  from  the  Hale  &  Norcross  and  entering  the 
Ghollar  Potosi  mine,  we  have  the  fourth  ore  body,  which  has  been 
worked,  August,  18G1),  to  the  depth  of  live  hundred  feet  behjw  the  out- 
crop for  a  distance  of  nearly  one  thousand  feet,  horizontally.  The 
widest  portion  exposed  last  year  was  123  feet  5  ore  has  l)een  extracted 
in  places,  8iu(?e  then,  for  nearly  two  hundred  feet  in  width.  Very  exten- 
sive explonitions  have  IxM^n  carried  on  in  depth  thr<mgh  the  Chollar 
Potosi  shaft  within  the  last  year.  The  ground  has  lK»en  ))rosi)ected 
to  a  depth  of  1,220  feet  below  the  surface,  but  the  vein  was  louml  to  be 
filled  with  porphyries,  showing  only  very  narrow  quartz  seams  spaiingly 
distributed  and  carrying  meivly  traces  of  ore.  Meeting  in  depth  neither 
ore  nor  even  promising  indications,  the  company  devoted  attentiou  to 
the  upper  old  mine,  which  has  bet»n  overhauled  and  re-explored  fi'om  the 
surface  to  a  depth  of  over  live  hundred  feet,  with  great  success.  Ground 
which  was  looked  upon  as  exhausted  has  yielded  largely  in  ores;  and  in 
the  extreme  western  portion  of  the  vein,  near  the  surface,  where  no  ore 
was  ever  suspected  to  exist,  very  fair  mill-rock  hasbi^en  found  in  abund- 
ance. For  a  space  of  over  three  hundretl  feet  (measuring  from  east  to 
west  acr(»ss  the  vein)  on  the  surface,  ore  has  been  extracted  in  large 
quantities;  and  from  appearances  the  company  has  yet  six  or  eight 
months'  supply  of  ore,  worth,  pnibably,  $!(>  to  $22,  (mill  value,)  in  sights 
representing  about  lifty  thousand  tons,  which  will  pay  a  ])rolit  at  the 
present  mill  rates.  There  is,  aside  from  this  estinmt<',  a  vast  amount  of 
ore  of  lower  grade  in  the  mine,  which  will  prove  valuable  at  some 
future  day  when  milling  rates  will  be  still  further  reduced. 

Frem  the  above  description  it  will  be  seen,  that  in  the  last  year,  espe- 
cially in  the  latter  portion  of  it,  the  leading  mines  situated  on  theXorth 
Comstock  have  had  to  attack  their  old  works  for  ores,  which  had  iH'come 
valuable  from  local  cireumstances.  The  workings  in  depth  have  preven 
so  far  only  a  drain  on  the  treasiuies  of  the  different  com])anies;  what 
new  developments  have  been  made,  are  but  a  small  compensiition  for 
their  incurred  cost.  It  is  true,  more  prospe<;ting  work  might  have  l)eeii 
eanled  on,  in  the  space  of  nearly  12,500  feet,  than  1ms  actually  been 
acc(miplished ;  but  even  this  latter  would  possibly  not  have  Ikkmi  under- 
taken had  not  the  old  ore  bodies  held  out  so  well.  Pi*osp<Htts  north  are 
certainly  not  very  Hattering  at  ])resent,  though  there  are  1,5<K>  ft^et  in 
one  place,  and  5,300  feet  in  another,  ^along  the  c^ursi*  of  the  vein,)  not 
explored  in  depth,  viz:  between  Gould  &  Curry  and  Opliir,  and  between 
Oi)hir  and  the  Utah  Company's  ground. 

II.  Middle  portion  of  the  vein. — Un<ler  this  name  I  designate  the  ground 
from  the  Chollar  Potosi  South,  to  the  Imperial  North,  1,71)4  linear  feet, 
occupied  by  the  Bullion,  Exchequer,  Alpha,  Treglone  and  lm[>eriai 
North. 

As  I  stated  in  last  report,  this  ground  contained  the  commencement  of 
two  extensive  bodies  of  ore,  especially  the  western  one.    This  included 
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outoroppiDgs,  whicli  have,  with  the  exception  of  some  low-frv**^'^®4i/^ 
u  exhausted  in  this  iK>rtion  of  the  vein.  Small  pillars  left  r^piiafe ' 
rkings,  and  old  stopes,  packed  with  the  "deads"  of  former  dayh  met 
le  to  produce  limited  quantities  of  ore,  principally  in  the  Alpha*^^*^ 
perial.  Two  hundred  tons  of  ten-dollar  to  fourteen-dollar  mill-ore 
1  cover  the  daily  yield  from  the  entire  1,794  feet  of  vein  length. 
riug  the  past  year,  explorations  have  been  carried  on  in  the  Bullion, 
>ha,  and  Imperial,  and  2(50  feet  of  further  depth  have  been  pros- 
ted.  The  Bullion  has  obtained  a  depth  of  1,400  feet;  the  Im])erial, 
50  feet;  Alpha,  1,000  feet.  The  n*sult  has  been,  that  the  vein  is  found 
rary  from  93  to  130  feet  in  width,  and  to  show  more  porph^Ty  inter- 
ted  with  the  vein  matter,  which  is  highly  impregnated  with  iron  i)yrites. 
artz  has  been  found  in  the  Bullion  as  wide  as  43  feet,  but  carrying 
Y  traces  of  ore  through  the  mass;  the  Imperial  shows  from  15  to  30 
\  of  quartzose  matter,  likewise  bearing  ore  in  traces  only.  The  Alpha, 
the  lowest  level,  exposes  the  vein  90  feet  wide,  filled  principally  with 
Ten  i)orphyry  which  divides  the  quartz,  leaving  seven  feet  close  to 
east  wall,  and  three  to  four  feet  near  the  western  wall.  Both  these 
ms  show  ore,  but  of  no  considenible  value,  consisting  principally  of 
phorets  of  lead  and  zinc,  cairying  silv^er  in  traces.  In  the  Alpha, 
seven  feet  of  quartz  underlying  the  east  clay,  when  first  discovered, 
•e  great  hopes  for  a  bright  future ;  small  boulders  of  good  ore  were 
nd  imbedded  in  the  porphyiy  immediately  underlying  this  quartz; 
I  iu  exploring  the  ground  upwards,  some  three  or  four  feet  of  fair  ore 
«  encountered.  It  was,  however,  soon  worke<l  out,  having  yielded 
r  two  hundred  tons  of  forty-dollar  mill  ore.  Explorations  are  still 
tied  on  in  all  these  three  mines,  with  the  hope  of  meeting  with  an 
body  in  the  quartz  mass,  now  developed  at  the  lowest  depth  attained. 
sae  efforts  will  probably  be  successful ;  but  the  vast  amount  of  iron 
itea  ^ves  grouud  to  fear  that  the  ore  will  prove,  when  found,  to  1)0 
b  very  refi'iictory  nature. 

11.  South  portion  of  the  vein, — Including  the  ore  which  existed  in 
divide  or  middle  portion  of  the  Comstock,  1  mentioned  last  year  the 
stence  of  sev^en  distinctly  visible  bodies  or  zones  of  ore  in  tlie  Com- 
ck,  taking  the  ground  from  the  Bullion  to  the  South  Overman. 
.  The  first,  which  extended  from  the  Alpha  to  the  Crownpoint,  and 
ich  had  been  worked  for  over  2,300  feet  in  length,  with  some  inter- 
ling  barren  gi-oiind,  is  not  yet  fully  exhausted.  The  Yellow  Jacket 
>roiluciiig  from  00  to  70  tons  daily  from  it,  of  the  average  mill  value 
$17.  Belcher,  Ov^erman,  and  Kentuck  have  also  to  extract  oyq  from 
ret,  but  it  is  impossible  to  say  how  much  may  be  expected  from  their 
erves. 

J.  The  second,  which  commenced  south  of  Exchequer,  extended  for 
\  fieet  southward,  and  terminated  in  the  Imperial  South,  may  be  con- 
ered  as  exhausted.  Some  little  ore  may  yet  remain ;  but  it  is  doubt- 
if  its  extraction  would  leave  a  profit  to  either  of  the  companies. 
\.  The  ore,  which  was  left  at  the  date  of  my  last  report  in  the  ore 
iy,  commencing  in  the  Imperial  South,  and  extending  into  the  north- 
i  iK)rtion  of  the  Yellow  Jacket,  (where  it  had  been  worked  to  a  depth 
475  feet  l>elow  the  surface,)  has  been  exhausted. 
L  The  fourth  body,  the  horizontal  length  of  which  was  nearly  1,200 
t,  commencing  in  the  Yellow  Jacket  mine  and  extending  partly  into 
J  Belcher  ground,  although  "worked  out,''  as  was  suf)pose(l  last  year, 
s  given  considerjible  ore  since  from  smaller  parallel  bodies,  piUars, 
d  ground  at  former  times  insufficiently  explored,  in  the  extreme 
stem  portion  of  the  vein.    In  the  Kentuck  Mine  it  reached  it^  maxi- 
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mam^j^dth,  and  continues  there  to  yield  daily  from  50  to  7o  tons  of 
^rt'tfiat/eijjfbt-dollar  to  thirty-dollar  mill  ore.  The  Belcher  Gompauy  has 
iHHly  Vittle  work  in  its  old  workings,  through  which  this  body  went^  but 
•^iiByately  reopened  the  ground,  and  will  produce  fi-om  it,  I  think,  sev- 
eral thousand  tons  of  ore.  None  of  these  four  bodies  extended  more 
than  501)  feet  below  the  outcroppings,  except  in  the  Imi)erial  mine,  the 
body  designated  as  No.  2.  Search  has  been  made  to  find  their  continua- 
tion in  depth,  but  without  satisfactory  results. 

5.  In  the  Segregated  Belcher  and  Overman  occurred  a  body  very 
irregularly  deposited,  which  has  yielded  largely  in  ores.  It  has  been 
explored  for  1,200  feet  in  length,  and  over  450  feet  below  the  surface; 
it«  best  ores  are  exhausted,  but  the  work  of  extracting  low-grade  ore 
continues,  and  at  times  a  nest  of  rich  ore  is  met  with,  but  of  no  great 
dimensions.     It  will  probably  give  yet  4,000  tons  of  low-gnule  ova. 

(>.  At  the  Yellow  Jacket,  Kentnck,  and  Crownpoint  mines,  ore  body 
No.  4  had  its  terminus  about  500  feet  below  the  surtace.  Explorations 
last  year  proved  a  dislocation  of  the  entire  vein  matter  from  west  to 
east,  for  about  400  feet  horizontally.  An  ore  body  was  discovered  462 
feet  <»,ast  from  where  ore  body  No.  4  closed  out,  in  the  500-foot  level  of 
the  Crownpoint  mine.  It  dipped  east,  sank  northward,  was  found  to 
course?  through  Crownpoint  North,  Kentnck,  and  into  Yellow  Jacket, 
where  its  northern  terminus  has  been  demonstrated,  197  feet  north  from 
the  Yellow  Jju^ket  south  line  in  the  000-foot  level,  giving  for  this  body 
a  horizontal  length  of  401  feet,  or,  diagonally,  a  length  of  630  feet.  It 
varied  in  width  from  8  to  31)  feet,  and  has  been  nearly  or  quite  ex- 
hausted in  Crowni)oint.  Kentnck  extracted  ore  from  it  for  nine  months, 
and  has,  according  to  last  estimate,  between  11,000  and  12,000  tons  of 
thirty-dollar  mill  ore  yet  standing  between  the  700-foot  and  000-foot 
levels.  The  Yellow  Jiicket  has  extracted  the  grejiter  portion  of  the  ores 
of  this  body,  but  has  yet  about  5,000  tons  of  twenty-seven-dollar  mill  ore 
standing  above  the  000-foot  level.  As  work  progi'essed  on  this  line  ore 
body,  it  wa^  found  that  it  will  not  pay  to  extract  its  ores  below  the  000- 
foot  level  in  Kentnck,  while  the  000-foot  level  of  the  Yellow  Jiicket 
showed  the  ore  of  excellent  quality,  and  there  is  no  doubt  but  it  will 
extend  into  the  Yellow  Jacket  1,000-foot  level,  when  opened. 

A  grciit  deal  of  good  ore  from  this  body  has  been  lost;  and  it  is  very 
doubtful  if  the  above  estimate  of  12,000  tons  of  twenty-seven-dol- 
lar mill  ore  (stiindingiu  Kentuck)  will  hold  good,  from  the  fact  that  the 
disastrous  lire  whicli  began  April  7,  1800,  in  the  Yellow  Jacket,  Ken- 
tuck,  and  Crownpoint,  causeil  the  caving  of  much  of  the  partially 
worked  ground  between  the  000-foot  and  900-foot  levels.  The  slopes 
which  took  lire  have  been  burning  ever  since,  and  are  on  fire  in  places 
yet;  and  it  is  only  with  the  greatest  circumspection  and  care  that 
work  can  be  carried  on  in  the  neighborhood  of  the  burning  or  charring 
mass  of  timbers,  so  as  to  get  at  the  ore,  and  sit  the  same  time  to 
cool  the  ground  gradually  without  giving  air  to  the  carefully  inclosed, 
smoldering,  chaotic  labyrinth  of  ore,  caved  ground,  charring  timbers, 
ashes,  and  dust.  The  suspension  of  artificial  ventilation,  leaving  the 
workmen  to  labor  in  an  atmosphere  pregnant  with  carbonic  oxide,  &c, 
and  innumerable  other  naturally-occurring  obstacles,  have  caused  all 
work  for  the  past  foui*  months  to  progress  very  slowly,  and  made  it  very 
expensive.  Moreover,  the  ores  could  not  be  assorted,  and  in  conse- 
quence of  these  evils,  the  mines,  which  woiUd  have  given  a  revenue, 
ran  in  debt. 

Crownpoint  was  the  first,  and  in  fact  the  only  mine  on  the  southern 
j>ortion  of  the  Comstock,  which  carried  on  explorations  in  dei)t  h.    The 
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900-foot  level  shows  the  above-described  ore  body  to  hailtet^J^^^^ 
away  from  this  mine  into  Ken  tuck  j  but  a  quartz  seam,  varyiHP"«*''^ 
four  to  nine  feet  in  width,  has  been  followed  and  prospected  oKiP^, 
level  for  several  hundred  feet,  showing,  however,  only  traces  of  ore. 
Explorations  have  been  carried  200  feet  deeper  within  the  la*  year,  and 
levels  have  been  opened  at  1,000  and  1,100  feet ;  but  cross- sections 
through  the  vein  show  a  quartzose  miiss  with  only  traces  of  ore.  Sul- 
phurets  of  iron  are  found  thickly  disseminated  in  the  porphyries  which 
1»  in  close  contact  witli  the  quartz.  This  can  scarcely  be  regarded  as 
a  good  sign  for  finding  tractable  ore  in  quantity.  In  the  Yellow  Jacket 
mine,  from  where  ore  body  No.  3  closed  out,  south  to  where  ore  body 
No. 4  commenced,  (a  horizontal  distance  of  over  780  feet,)  there  had  been 
but  little  exploration  carried  on,  although  the  ground  was  favorable  for 
the  existence  of  ore.  The  730  foot  level  was  opened  northward,  and 
disclosed  a  narrow  quartz  seam  with  some  ore.  The  810  foot  level  was 
ojiened  and  demonstrated  eleven  feet  width  of  ore,  which  has  been  fol- 
lowed for  280  feet,  showing  from  three  to  eighteen  feet  width  of  thirty- 
five-dollar  mill  ore.  The  900-foot  level  was  then  opened,  which  showed 
the  newly  found  ore  body  of  the  810-foot  level  to  be  from  fourteen  to 
eighteenfeet  wide,  carrying  extremely  rich  seams  and  bunches  of  ore. 
It  has  been  followed  for  sixty  feet,  thus  far,  north  and  south,  and  gives 
forty  dollars  mill  ore.  This  body  does  not  stand  in  communication 
with  any  ore  body  heretofore  discovered ;  it  has  every  appearance  of 
being  of  very  large  dimensions,  and  has  improved  very  materially  in 
depth  in  the  last  100  feet  explored,  so  that  Yellow  Jacket  has  to  all 
appearances  a  bright  future.  • 

Like  the  ore  found  in  Alpha  1,000-foot  level,  and  Hale  &  Norcross 
1,037-foot  level,  this  body  has  also  a  considerable  intermixture  of  baser 
metals,  which  was  not  the  case  in  the  upper  ore  bodies.  Its  ores  are 
often  in  nej3t«,  very  rich,  and  alternate  abruptly  with  barren  quartz  oi 
even  porphyry.  The  same  phenomenon  was  also  visible,  but  not  to  so 
great  an  extent,  in  ore  body  No.  C. 

From  the  above  description  it  will  be  seen  that  there  is  a  probable  re- 
occurrence of  new  ore  bodies  in  the  Comstock,  in  depth,  so  long  as  the 
west  wall  remains  firm.  Within  the  last  year  work  has  been  continued 
on  the  formerly  discovered  eleven  bodies  of  ore,  some  of  wl^ich  are  en- 
tirely, and  others  not  quite,  exhausted ;  and  two  new  bodies  only  have 
been  met  with.  It  is  true  that  explorations,  vertical  and  horizontal, 
could  have  been  xmshed  to  twice  or  tlirice  their  actual  extent;  and  had 
this  been  done,  it  is  very  probable  that  there  would  be  more  ore  in  sight. 
Yet,  it  is  certain  that  the  actual  value  of  the  Comstock  has  diminished 
materially  within  the  past  year.  The  buUicm  product  has  been,  under 
the  circumstances,  large ;  but  it  has  mainly  come  from  ground  on  the 
vein  which  was  known  to  be  valuable  before  the  year  commenced,  rather 
than  from  newly  developed  ground  in  depth. 

It  is  very  probable  that  the  coming  year  will  give  us  an  equal  yield  if 
not  a  larger  one  than  the  foregoing,  as  railroads,  &c.,  now  facilitate  nil 
mining  and  milling  operations  enormously,  and  the  vast  amount  of  low- 
grade  ore  (estimated,  as  closely  as  poSvSible,  to  amount  to  3,500,000  tons 
of  ten-dollar  to  fourteen-dollar  mill  ore  standing  in  the  eleven  old  ore 
bodies,  not  including  new  developments  miule)  which  yet  exists  along  the 
vein  may  be  beneficiated  hereafter,  while  hitherto  only  fifteen-dollar  to 
sixteeu-doUar  mill  ore  has  been  thought  worthy  of  attention. 

The  two  newly  discovered  ore  bodies  give  every  ])romise  of  large 
dimensions  and  of  a  quality  insuring  a  handsome  revenue  to  the  respect 
ive  mines  in  which  they  are  situated.    They  are  not  exi»lored  swffimwU^ 
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to  ennbV  me  to  speak  with  certainty  as  to  their  value,  but  allowing  them 
*t*  ^.^,.  jrhest  probable  oxteiit  and  richness,  the  fact  remains  that  out  of 
'^^jBh  ^^^^  ^^  length  of  ground  along  the  course  of  the  vein  there  were^ 
^Wu  average  depth  of  say  COO  feet,  about  0,000  feet  length  of  productive 
ore  ground;  wliilc  between  that  depth  and  1,000  feet,  we  have  at  present, 
though,  it  is  true,  explorations  have  been  but  partial,  only  730  feet 
length  of  productive  ore  ground  actually  developed. 

It  has  l)e<3n  the  experience,  thus  far,  that  on  this  vein  the  deeper  ore 
bodies  are  smaller  than  those  near  the  surfiuM?..  Their  ores  occur  leas 
uniiormly  distributed  through  the  gangue,  and  are  moi'e  refractory,  an 
evil  which  unfortunately  threatens  to  increase  as  greater  depths  are 
attained.  It  is  true  that  nests  and  snrall  deposits  of  extreme  richness 
occur  at  intervals,  but  not  in  sufficient  quantity  to  compensate  for  the 
increase  of  cost  for  their  extniction,  to  say  nothing  of  the  inevitable 
expense  of  prosi>ective  and  accessory  work  which  all  falls  to  the  cost  of 
mining.  On  the  other  hand,  the  cost  of  extraction  and  beneticiation  of 
the  ores  will  hereafter  be  decreased.  The  Virginia  and  Truckee  railroad 
from  Virginia  to  Carson,  along  the  Carson  River,  began  running  in  No- 
vember, and  milling  facilities  by  water-power  will  be  furnished  along 
the  river,  reducing  the  price  of  reduction  probably  fifty  per  cent,  below 
former  rates.  Many  of  the  shafts,  belonging  to  the  leading  mines,  have 
attained  sulUcient  depth  to  be  close  to  the  west  wall  of  the  vein,  or  at  least 
not  very  far  from  it.  Three  of  them,  Gould  &  Curry,  ChoUar,  and  Crown- 
point,  have  already  pierced  it,  and  will  doubtless  be  changed  to  inclines, 
as  the  ChoUar  and  Bullion  shafts  have  been.  In  working  through 
inclines,  one-third  or  one-fourth  of  the  shaft-area  (according  to  the  siase) 
becomes  useless,  which  augments  the  cost  of  hoisting  by  one-third  or 
one-fourth  of  what  it  is  when  the  main  exit  of  the  mine  is  vertical.  This 
fjict  will  compel,  in  course  of  time,  the  cousoUdatious  of  several  adjoin- 
ing companies  to  work  through  o]ie  shatt,  a  measure  which  ought  to  have 
been  aflopted  long  ago. 

As  above  remarked,  two  new  ore  bodies  have  been  discovered  within 
the  last  ye^r  by  explomtions  in  depth ;  one  in  the  northern  and  one  in 
the  southern  portion  of  the  vein.  The  latter  promises  to  be  the  more 
valuable.  Other  and  fruitless  prospecting  work  hiis  not  inspired  much 
hope  of  soon  dLscovering  fresh  ore.  On  the  contrary,  wo  find  north  of 
the  lately-discovered  ore  the  vein  filled  principally  with  feldspathic 
pori)hyry  in  various  stages  of  decomposition  up  to  plastic  clay;  small, 
uregularly  deposited  barren  quartz-seams  have  now  and  then  been  en- 
coimtered;  the  porphyry  is  impregnated  with  iron  pyrites;  and  lime, 
as  both  carbonate  and  sulphate,  has  been  found  to  increase  gnulually, 
and  rephice  the  quartz  more  and  more  as  depth  on  the  vein  has  been 
attained.  As  far  us  our  experience  of  this  vein  has  gone,  the  analogy  ot 
these  phenomena  is  anything  but  encouraging  in  leiKling  us  to  believe 
in  a  speedy  recurrence  of  ore.  In  the  southern  portion  of  the  Corn- 
stock,  beyond  the  new  ore  body  alluded  to,  a  striking  departure  from 
established  aijalogy  is  observed.  Experience  on  the  Comstock  has 
always  shown  that  wherever  the  vein  itself  presented  large  quantities  of 
porphyries  imbedded  in  its  matrix,  large  deposits  of  (piartz  were  sure  to 
be  found  at  the  termini  of  these  intruded  masses;  and  that  wherever 
large  quartz-bodies  were  met,  there  we  were  sure  to  find  ore  also.  Now, 
developments  in  Bullion,  Imperial,  and  Crowni)oint,  from  a  depth  of 
1,000  feet  to  1,400  feet,  have  proved  the  existence  of  large  quartz  bodies. 
The  Bullion,  at  1,200  feet,  shows  G.'>  feet  quartz-width ;  the  Imperial 
l,000-lo()t  level  shows  50  feet  quartz  and  over  87  feet  quartzose  mat- 
ter; the  Crownpoint  1,000-foot  and  1,100-foot  levels  show  from  20  to  00 
feet  width  of  quartzose  matter;  yet  in  neither  mine,  in  the  gi-ound  iv- 
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erred  to,  lias  ore  been  found  in  more  than  traces.  These  quartz  bodies, 
Ad  the  i>orphjTies  accompanying  them,  show  carbonate  and  sulphate 
>f  lime,  which  neither  coutiiined  at  the  uppi^r  levels.  The  waters  met 
lith,  since  limestone  made  its  api>eai'ance  and  the  i>oq}hyry  became  so 
oil  of  pyiites,  have  been  hot — 120o  Fahrenheit  on  June  lis  in  Crown- 
loint  1,100-foot  level;  and  ore  has  never  yet  been  found  in  paying  bodies 
u  this  vein  where  hot  water  was  encountered.  The  first  example  of  this 
•ule  was  furnished  five  years  ago  in  the  North  Coinstock.  The  Central 
3omi>any's  shaft  had  attained  a  depth  of  502  feet — 102  feet  below  the 
:enniuus  of  the  oi'e — and  hot  water  was  encountered,  preventing  further 
explorations.  Since  that  time  the  Ophir  has  explored  over  400  feet 
leeper,  with  a  level,  and  found  nothing  but  limestone  and  pyrites. 

The  impression  1  received  last  year  has  not  been  removed  by  the 
listory  of  the  present  year.  All  the  observed  phenomena  a])pear  to  in- 
iicate  tliat  the  present  dee|>est  workings  of  the  Comstock  mines  are  in 
I  comparatively  barren  zone  of  the  vein,  which  seems,  moreover,  to  1>e 
sharacterized  by  a  change  in  the  giingue  from  predominant  quartz  to 
)redomiaaut  carbonate  and  sulphate  of  lime.  Whether  this  gradual 
rariatiou  in  the  giingue  is  in  any  way  the  cause  of  the  diminution  of  ore, 
)r  merely  an  accidental  coincidence.  I  shall  not  dis(;uss.  Thf  discrussiou 
irould  require  the  pro])osition  and  uefense  of  some  jmrticular  theory  of 
the  processes  of  the  vein  formation,  which  I  do  not  desire  to  undertake, 
md  an  investigation  of  chemical  as  well  as  geological  character,  for 
irhich  the  facts  are  not  yet  sufdcieut.  I  must  confess,  however,  that  I 
incline,  aside  from  theoretical  reasoning,  to  believe  the  ai»]»eamnce  of 
lime  in  the  vein  to  be  connected  directly  with  a  change  in  its  metallifer- 
(MIS  cliairacter.  Not  that  it  has  prevented  the  occurrence  of  ore  in  depth ; 
bat  that  the  character  of  the  oi-e  and  its  distribution  will  be  found  to 
ehange  if  the  lime  continues.  It  is  quite  natural — that  is  to  siiy,  r^uite 
a  common  phenomenon — that  the  zone  between  two  sc^rts  of  gangue 
should  be  comparatively  barren ;  and  this  apfiearancKi  need  not  dis<!oiir- 
age  the  ex[>eirtatiou  of  tindiugnew  metallifercius  deposits  below  it.  With 
reganl  to  the  important  question,  how  extensive  this  zone  may  Int,  ol 
course  it  would  be  folly  to  attempt  a  definite  answer,  yet  the  following 
suggestions  may  be  of  value : 

L  The  barren  zone  now  i>enetrated  by  the  dee[>er  workings  on  the 
Comstock  Ls  either  one  of  transition  or  one  of  temporary  variation.  l*he 
qaartzose  gaugue  has  by  no  means  dissippeanMl ;  it  only  threatens  to  ilo 
ioj  or  at  least  to  Ix'come  permanently  subordinate.  The  lime,  on  tin? 
other  hanil,  threatens  to  iK'Come  pennanently  predominant,  and  has 
ihiis  fui*  proved  uufavorabh.'  to  the  occurrence  of  ore  in  the  forms  and 
combinations  hitherto  characteristic  of  the  vein.  In  this  mixed  condi- 
tion of  things,  the  vein  matter  Ijeing  neither  one  thing  nor  tlj^  olh<*r,  it 
is  not  surprising  tliat  the  pnjiK>rtion  of  ore  is  so  gn-atly  diminir^hed. 
Without  meaning  to  commit  myself  to  any  elalKjrate  iher#ry,  J  may  say, 
for  the  puipose  of  illustration,  that  the  calcarojus  niint-rals  are,  an  it 
were,  them -reives  playing  the  part  of  on-  to  the  quartz. 

2.  We  may  reasonably  ex^^t.-ct  one  of  two  things.  Either  tlie  un]>]ea.H- 
ant  admixture  of  lime  will  prove  to  Ije  hjcal  and  t^'mj^jrary,  and  the 
vein  will  resume  again  in  depth  its  original  matrix,  or  the  change  now 
threatened  will  continue  until  the  carl><jnate  and  hu!]diate  of  lime  are 
pemuintrntly  predominant  as  gaugue. 

'6.  In  the  former  case  the  cliances  an-  in  favor  of  a  brif-fer  continoau'-e 
of  the  ljan*n  interval,  and  of  a  sui>."i»:qaent  rwrurr^nce  of  ore  l^^iie.*  ftimi- 
Lar  in  character  and  distribution  to  tho:^:  already  exploit<r<L  In  favor 
of  this  !mp[io:^ition  we  have  the  iuii\er!»al  prevalence  of  quuitz  a.-^  veiu 
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material  through  our  silver-bearing  regions,  and  the  comparatively  in- 
frequent api>earance  in  large  quantities,  under  such  conditions,  oV  the 
carbonate  or  sulphate  of  lime^  Moreover,  there  has  not  been  observed, 
so  far  as  I  know,  any  decided  change  in  the  country  rock,  such  as  might 
be  expected  (though  not  of  absolute  necessity)  to  herald  or  accompany 
a  complete  change  in  gangue.  Again,  there  is  some  encouragement  for 
this  view,  in  the  fact  that  the  vein  of  the  Occidental  and  other  mines, 
lying  a  mile  and  a  half  or  two  mile«  east  of  the  Gomstock,  contains  in 
its  south  portion  heavy  layers  of  lime  rock,  which  yield  in  depth  to 
quartz.  (See  my  former  report,  p.  oO.)  This  fact  has  |>erhaps  the  more 
significance,  since  we  may  probably  look  to  the  east  for  the  principal 
sources  of  the  materials  filling  the  Oomstock  lode. 

4.  In  case  of  the  complete  change  of  the  gangue  and  the  permanent 
prevalence  of  lime,  the  character  of  the  ores  and  the  manner  of  their 
distribution  would  probably  suffer  a  complete  change  also.  As  a  mere 
illustration,  I  may  say  that  the  ores  in  depth  would  have  to  bear  the 
same  relation  to  lime  that  the  present  ores  bear  to  quartz.  This  rela- 
tion science  cannot  now  exactly  define;  it  is  surmised  to  be  partty 
chemical,  partly  electrical,  and  partly  mechanical;  and  it  is  certainly 
dependent  also  upon  the  maimer  in  which  the  vein- fissure  was  filled, 
and  the  succession  and  relative  duration  of  the  different  entrances  of 
vein-matter.  The  nature  of  the  ore  that  might  be  expected  in  a  lime 
gangue  on  the  Oomstock  is,  however,  practically  indicated  by  the  modi- 
fications already  observed  in  those  parts  of  the  vein  where  lime  forms  a 
considerable  proportion  of  the  gangue ;  and  judging  from  this  hint  we 
might  anticipate  more  widely  disseminated  oit3,  of  lower  grade,  contain- 
ing more  base  metal  and  more  dif&eult  of  treatment  than  has  been  the 
case  in  general  heretofore. 

It  is  impossible  to  predict  which  of  the  two  contingencies  thus  described 
*will  arise.  With  regard  to  the  latter  it  may  be  said  that  the  analogies 
of  other  veins  in  the  neighborhood,  or  even  in  the  whole  silver  belt  of 
the  United  States,  affonl  no  argument,  since  none  of  them  are  opened 
to  such  a  depth.  The  probability  of  the  change  alluded  to  will  increase 
with  every  new  depth  attained  in  working  on  the  barren  zone. 

5.  The  most  difiieult  and  costly  labor  on  this  vein  has  always  been, 
:and  is  now  more  than  ever,  the  exploration  of  the  vein  for  new  bodies 
•of  ore }  and  the  ex)>ense  of  this  necessary  work  has  increased  with  in- 
creasing depth  until  it  is  now  crushing.  The  i*eduction  in  milling  rates 
.affords  no  relief  to  those  companies  which  have  no  ores  to  be  milled, 
though  it  will  enable  work  to  be  prosecuted  in  many  cases  where  for- 
merly the  high  cost  of  treatment  prevented  the  extraction  of  low-grade 
ores.  The  pi^esent  cr>ing  nece^ty  is  a  cheai)euing  of  the  mine  expenses. 
The  Virginia  and  Trnckee  railroiul,  by  reducing  the  prices  of  timber, 
and  to  some  extent  of  supplies,  has  effected  a  considerable  improvement ; 
but  much  remains  to  be  done  before  the  explorations  in  depth  can  be 
.economically  carried  on  to  the  extent  which  the  circumstances  encourage 
and  demand. 

Foremost  among  the  necessary  reforms  is  the  consolidation  of  com- 
.panics,  and  the  consequent  reduction  of  the  cost  of  administration. 
This  movement  is  already  beginning  among  the  small  proprietorships, 
and  by  another  year  I  expect  to  find  the  aggregate  number  of  com- 
panies on  the  vein  greatly  r^uced. 

The  systems  of  ventilation  by  machinery,  of  drainage  by  pumps,  and 
of  hoisting  through  vertical  shafts,  though  great  improvements  on  the 
ruder  methods  of  natural  ventilation,  (or  no  ventilation,)  hoisting  water 
in  buckets,  and  dragging  out  ore  through  inclines,  are,  nevertheless, 
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&st  approaching  their  eoonomical  limit  of  application  in  these  mines. 
In  a  foot  note  to  my  previous  rei>ort,  (page  52,)  I  pointed  out  the  great 
advantage  of  utilizing  the  enormous  ^^head"  afforded  hy  the  depth  of 
the  shaitof  in  the  employment  of  hydraulic  power.  This  is  not  possible 
until  an  outlet  is  created  below  for  the  water  so  employed ;  and  this  con- 
aderatioii  alone  renders  the  construction  of  a  doei>  tiiunel  an  economi- 
cal necessity.  It  is  reported  that  operations  have  been  commenced  on 
the  Sutio  Tunnel,  and  that  the  laboring  miners  themselves  have  sub- 
scribed a  large  smn,  ^as  a  first  installment,"  toward  the  euterprise. 
Whoever  builds  this  tnnnel.  it  seems  to  be  of  vital  imi>ortance  to  the  in- 
dustry of  mining  on  the  Comstock  that  it  should  be  completed.  The 
calculation,  quoted  in  my  last  report,  that  fifty  gallons  of  water  per  sec- 
ond, with  a  fall  of  two  thonsiind  feet,  create  a  working  capacity  of  1,800 
hwse-power,  is  slightly  exaggerated,  as  the  power  thus  created  would 
be  more  exactly  1,516  horse-power;*  but  the  lact  remains  as  a  forcible 
argument,  justifying  my  assertion  that  ^'  if  the  Sutro  Tunnel  is  completed 
to  the  lode,  and  connecte<l  with  deep  shafts,  the  conditions  for  explora- 
tions to  still  greater  depths  will  be  more  favonible  than  they  were  at 
the  very  surface;  since  the  immense  power  of  the  hydraulic  coliunn  will 
be  at  the  service  of  the  miner.'' 

I  JONES  ON  THE  CONTINTJATIONS  OF  THE  COMSTOCK. 

Bo  many  of  the  Comstock  mines  proper  have  been  compelled  to  ex- 
tract from  their  old  workings  ores  once  cast  aside,  as  not  worth  enough 
to  pay  for  treatment,  that  the  mills,  as  well  as  the  mines,  have  found 
their  advantage  in  reducing  the  prices  of  custom-work,  to  enable  these 
operations  to  be  continued;  and  this  reduction  of  prices  has  in  turn 
caused  the  resumption  of  active  work  on  many  a  mining  claim  beyond 
the  limits  of  the  recognized  Comstock  ledge,  though  on  the  extensions 
north  and  south  of  its  supposed  course.  South  of  the  Overmann  are 
three  or  four  claims  which  have  lain  idle  for  yeai'S.  Tinder  the  present 
&vorably  low  milling  rates,  ore  is  extracted  from  them  on  contnict  by 
small  companies  of  miners.  It  ia  principally  found  near  the  surface, 
contains  a  comparatively  large  pro]>ortion  of  gold,  and  yields  from 
$11  to  $14  a  ton.  The  amount  thus  obtained  is,  however,  quite  lim- 
ited. North  of  the  Utah,  work  has  l)een  done  for  some  time  on  small 
claims;  and,  it  is  said,  with  profit.  There  are  a  good  many  places  on 
and  around  the  Comstock  lodes  where  it  would  not  pay  a  large  company 
to  operate,  but  where  small  associations  of  miners,  not  burdened  with 
costly  organizations  and  administrations,  can  labor  with  profit. 

The  Sacramento  mine  appeal's  to  occupy  the  northern  continuation  of 
the  Comstock;  and  iu  this  mine  a  larger  amount  of  work  has  been  per- 
formed than  in  any  other  of  the  similar  locations  coming  under  this 
head.  The  ores  run  as  high  as  $20  per  ton,  and  may  be  called  ,  on  the 
average,  twelve-dollar  mill  itK^k ;  the  mean  production  is  50  tons  per 
day. 

*A  gmlloD  of  water  contains  231  incbes,  and  weighs  8.3388822  avoirdupois  pounds 
To  oompate  the  power  of  a  fall  of  water,  it  is  uecessarv  to  multiply  the  amount  in 
poands  falling  per  minute,  by  the  height  in  feet  through  which  it  falUi.    The  product 
w  the  number  of  foot-pounds  per  minute  exerted  by  the  fall.    As  :i3,0U0  foot-pounds  per 
ainute  eonstitnte  one  horse-power,  it  is  easy  to  obtain  the  number  of  horse-powera 

50xe0x8.3388B82xg00O  ^^^^^^^  _.  ,  v  *i.  i  ^  ♦^^j^^*^ 
3£o60 =1,516.16  horse-powers,  exerted  by  the  column  of  water  m  mo- 
tion m  above  sapposed. 
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West  of  the  Comstock,  very  little  prospecting  worii:  has  been  done 
doriDg  the  year.  The  explorations  of  former  seasons,  upon  thesmall  par- 
allel quartz  veins  in  the  syenite  of  the  west  wall,  were  not  encouraging  in 
their  results,  and  have  not  been,  to  any  considerable  extent,  renewed  or 
continued. 

On  the  contact  vein  to  the  eastward,  (see  last  year's  report,  page  50,) 
operations  have  been  successfully  prosecuted,  especially  since  the  reduc- 
tion of  milling  rates.  The  aggregate  length  of  the  locations  on  this  vein 
amounts  to  three  miles ;  but  only  four  or  five  of  the  claims  have  been 
worked  of  late  with  vigor.  The  principal  mines  are  the  Occidental,  St 
George,  Lady  Bryan,  Monte  Ohristo,  and  Flowery.  All  of  these,  and 
especially  the  Occidental  and  Flowery,  contain  a  large  amount  of  low- 
grade  ore.  The  ground  of  the  Occidental  has  been  explored  to  the  depth 
of  nearly  seven  hundred  feet,  yielding  low-grade  ore  (average  $14)  all 
the  way  down.  The  lower  tunnel  (referred  to  in  my  last  report,  page 
50)  has  reached  the  vein  863  feet  below  the  outcrop  and  given  evidence 
that  the  ore  is  continuous  in  depth.  The  company  has  the  promise,  in 
the  ground  already  opened,  of  eighteen  months  or  two  years  of  lucrative 
activity. 

The  Flowery  mine  has  only  recently  {%.  e.,  during  the  summer)  become  , 
the  scene  of  renewed  operations.    The  ores  vary  from  $10  to  $28  in 
value  per  ton,  and  are  easy  of  reduction  by  the  Washoe  process.    The 
principal  matrix  of  the  vein  in  this  mine  is  quartz,  while  the  southern 
part,  especially  in  the  Occidental,  shows  predominant  lime. 

The  contact  vein  upon  which  tnese  mines  are  situated  will  undoubt- 
edly yield  much  more  ore  and  bullion  than  has  heretofore  been  expected 
of  it.  The  extended  and  healthy  activity  here  springing  up  is  a  proof  of 
the  wisdom  of  reducing  the  custom  rates  at  the  mil&,  without  whidi 
measure  these  mines  could  not  have  been  worked.  Now  that  the  com- 
pletion of  the  railroad  to  Carson  is  carrying  in  that  direction  the  Corn- 
stock  ores,  the  mills  in  and  about  Virginia,  which  would  otherwise  be 
left  without  employment,  find  in  these  mines  fortunate  sources  of  supply 
already  ox>en. 


BkHmate  of  coat  of  minvn{f  and  reducing  area  in  Virginia  diatrictf  Storey  Coimly,  Nevada, 

Julv  1, 1869. 

Wages  of  first-clasa  miners :  Four  dollars  for  eight  hours*  work. 

Wages  of  second-class  miners :  Three  dollars  and  fifty  cents  for  eight  honrs'  work. 

Wages  of  surface  laborers:  Three  dollars  to  three  dollars  and  fifty  cents  for  ten 
hours'  work. 

Cost  of  lumber:  Common  boards,  three  and  one-half  cents  per  foot. 

Cost  of  mining  timber:  Hewed,  thirty  dollars  jter  thousand  feet;  sawed,  twenty- 
eight  doUars  per  thousand  feet ;  planking,  twenty-seven  dollars. 

Cost  of  common  powder :  Three  to  four  cents  per  pound. 

Cost  of  giant  powder :  One  dollar  and  fifty  cents  per  pound. 

Cost  of  qnickailver :  Sixty-three  cents  per  pound. 

Cost  of  nei^ht  fix>m  Kheno  to  Virginia:  From  sixty  to  seventy-five  cents  per  hun- 
dred poundSy  m  summer ;  from  eighty-seven  cents  to  one  dollar  and  twelve  cents,  in 
winter. 

Cost  of  fuel :  Nut  pine,  sixteen  to  seventeen  dollars ;  cedar,  eight  to  eleven  dollars 
in  Virginia;  (cost  in  Gold  Hill  is  a  trifle  less;)  yellow  pine,  from  fourteen  to  fifteen 
dollars  per  cord. 

Cost  of  ten-stamp  mill,  including  freight  and  erection :  Thirty-five  thousand  doUara.* 

Cost  of  twenty-stamp  mill,  including  freight  and  erection :  Sixty  thousand  doUars.* 

*  California i>attom  does  not  exist  here,  because  California  pattern  has  no  pans.    The  above  estimate  it 
made  for  pan-amMlgsuDMUon  and  taken  from  actual  figures  ox  costs. 
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Minlmnm  mining  cost  per  ton  of  ore :  Three  dollars  and  seventy-six  cents. 
Mine  from  wluush  this  is  reported :  Chollar  Potosi  mine.  '..*;* 

Character  of  rock  at  that  mine :  Blasting  rock  mostly,  (silver  and  go'dl} 
Depth  of  mine:  Deepest  ore  extracted  is  three  huuared  and  sixty .ioct;  mostly 
two  hundred  and  sixt^  feet  deep  and  less;  while  the  depth  of  now  shaft  is  one 
ihonaand  two  hondred  and  twenty-five  feet.  •" 

Maximnm  mining  cost  per  ton,  (accessory  work  included :)  Eleven  dollars  and^n^teen 
oent%  (as  near  as  can  be  ascertained.) 

Mme  from  which  this  is  reported :  Yellow  Jacket.  ^  ^  *  *  I 

Cbaiaeter  of  rock :  Easy  of  extraction,  not  requiring  powder.  *  •  *  * 

Depth  of  mine :  Kine  hundred  feet. 
Ifinimom  reduction  cost:  Seven  dollars  and  sixteen  cents;  also,  two  dollars .af& 
twelve  cents  per  ton.  r  '•    .. 

Name  of  mill,  number  of  stamps :  Savage  mill,  thirty  stamps ;  Sierra  Nevada,  fifteeli- 


Chajracter  of  process  emploved :  Wet-crushing  and  pan-amalgamation ;  wet-crushing, . 
amalgamation  m  battery  rimes,  blankets,  no  pans. 
Ifaximinn  milline  cost :  Eleven  dollars  and  eighty-two  cents. 
Kame  of  mill,  and  number  of  stamps:  Rhode  Island,  twenty  stamps. 


cents  per 


Character  of  process  employed :  Wet-crushing  and  pan-amalgamation. 

Avenge  mining  cost  per  ton :  In  the  whole  oistrict,  six  dollars  and  fifty 
too. 

Average  milling  cost  per  ton :  Eight  dollars  in  the  whole  district  for  pan-amalga 
matirai. 

Average  palp  assay  of  ore  of  the  whole  district :  Forty  dollars,  (as  close  as  can  be 
ascertained.) 

Avenge  yield  of  ore :  Sixty-eight  per  cent,  of  the  fire  assay. 

Jbnonb. — ^The  Union  Mill  and  Mining  Company  crushed  170,^8.682  tons  of  ore,  at 
a  cost  of  nine  dollars  and  sixteen  cents  per  ton,  including  all  repairs  and  accessory 


BMamprodmei  qf  Virgi$Ua  mining  district,  Storey  County ,  Nwada,for  (ke  year  from  July, 

1868,  to  July,  1869. 


Date. 


UK-jQty 

Aognat  — 

September 

October... 

Noveniber. 

December. 
IfiO-Jtnnary... 

February.. 

March 

April 

May 

Jane 

Total 


Virginia. 


•661. 
537, 
5^ 
585, 
614, 
60. 
553, 
750, 
600, 
62tJ, 
449, 
421. 


387  80 
905  50 
999  35 
317  45 
650  37 
145  68 
e07  39 
988  87 
483  16 
177  08 
425  50 
799  41 


*0, 390, 388  56 


Gold  HilL 


$631, 183  72 
624,966  93 
470,065  61 
263,  730  61 
221, 707  42 
271,  448  73 
285,  648  53 
229,251  55 
231, 049  87 
150, 217  35 
72,  605  81 
68.023  93 


*3, 520, 799  00 


Vircinia  and 
Gold  HilL 


•8,778  67 
63,775  98 
119.640  90 
136,547  76 
130,823  36 
137,609  09 

93. 159  40 

66.160  64 
121, 539  93 
246. 697  89 
230. 829  78 
292,476  79 


fl,6-i7,039  13 


Making  a  total  of  $11,544,266  75. 

*B7  Wella,  Fftrgo  Sc  Cc'a  Ezpreaa. 


\  By  XJuion  Pacific  Express. 


Annual  steUemeni  of  the  Sierra  Nevada,  January  1, 1870. 

Statement  of  profits : 

IHTidends  paid $45,000  00 

OU  indebtedness 19,626  39 

Kew  boilers  and  engines 4, 965  44 

Cash  on  hand 485  50 

Total 70,077  33 


• 
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•  •  . 


Deduct  U ' 

Cash  on  It^tt  .ilTaDuaiy  13, 1869 tG09  94 

Present  i;|dMktediies8 16,457  10 

$17, 127  04 


'  • 


/.,.:   Net  profit 68,950  » 


•      • 


The i^6ipt8fW>m  all  sources  were $155,971  96 

Anftnyit  of  oiecmshed tons..  18,000 

]|T£rage  yield  per  ton |8  66 

.^Hifle  expenses  per  ton $1  92 

• 'Hill  expenses  per  ton A 3  03 

■'  Other  expenses  per  ton 77 

5  72 


t 


Profit  per  ton 2  94 

or  34  per  cent. 


Annual  siatemmt  of  the  Ophir,  Deoetnber  15,  1869. 

Receipts: 

Ophir  reduction  works |12,076  25 

Woodworth  mill 13,158  88 

Balance  collected  on  assessment  No.  8 18,935  00 

Assessment  No.  9 50,400  00 

Assessment  No.  10 50,400  00 

Amount  collected  on  assessment  No.  11 30, 816  00 

Miscellaneous 11, 802  75 

Balance  on  hand,  December  16,1868 22,687  26 

Total 210,276  14 

Disbursements : 

General  expenses  at  mine $7,745  40 

Buck's  shaft  construction 82,420  20 

Buck's  shaft  machinery 48,054  54 

McDonald  &  Whitney,  (compromising  suit) 19,937  82 

Yirginia  and  Truckee  railroad,  (advanced) 25,000  00 

Miscellaneous 18, 685  76 

Cash  on  hand,  December  15, 1869 8,432  42 

Total 210,276  14 


During  the  year  143  feet  of  shaft  were  sunk  and  about  1,000  feet  of  drift  run. 


Annual  Hatement  €f  ike  Oould  j-  Curryy  Xavemher  30^  1869. 

Receints  * 

Bullion  from  9,412  tons  of  ore $247,584  29 

Sale  of  sluices,  tailings,  &c 32, 355  26 

Sale  of  6,149  tons  of  ore 6,399  30 

Assessment  No.  6 72,000  00 

From  Reservoir  mill 26,318  52 

Material  sold,  rents,  &c 7,  l.'>3  46 

Superintendent's  balance  account 7,106  81 

Miscellaneons  items 3, 442  71 

Overdrawn  on  treasurer 22, 878  84 

Cash  on  hand 51  85 

Total 425,291  04 
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Disbiineiiieiits : 

Cadi  iDdebtednesB  November  30, 18C8 $38,822  OS 

Bills  payable 3,875  00 

loauraooe  on  D  street  works 1,470  26 

lAboratmiDe 132,536  33 

Materials  for  mine 70, 512  40 

Millaccount 4,858  80 

Taxes,  State  and  connty 6, 117  37 

Adverse  claims  and  legal  expenses 8, 785  55 

General  expenditures ;  salaries  of  officers 16, 057  66 

Bedueing  ore  at  eastern  mills 101, 980  8$ 

Virginia  and  Tmckee  railroad 40, 090  00 

Miscellaneons 5, 274  76 

Total 425,291  04 

The  total  assets  of  the  company  aggregate  |322,392,  against  which  there  are  liabili- 
ties amonnting  to  $45,325. 


Annual  statement  of  the  Savage,  July  1,  1869. 

Receipts : 

BoOion  prodact $1,949,925 

Flemiam  on  same 4, 875 

Ores  sold 15,919 

TMling8,&c 6,323 

OMhonhandJnly  1,1868 106, 3u0 

Total * 2,083,362 

Disbursements : 

Dividends $751,575 

Bfiilnction  of  ores,  custom  mills 552, 836 

Beduction  of  ores,  company's  mills 145, 447 

Labor 284,769 

Bsliries  of  officers 20,022 

Yiiginia  and  Tmckee  railroad 75, 000 

Timber  and  lumber 50, 549 

Fuel,  wood  and  coal  . .' 53, 636 

Hirdware,  candles,  &c 26, 025 

Attsying 10,839 

Taxes 19,520 

Sandries 45,749 

Cash  on  hand,  July  1,  1863 47,395 

Total 2,083,362 


One  hubdred  and  fifty  thonsand  dollars  was  subscribed  toward  the  completion  of  the 
Virginia  and  Tmckee  railroad.  The  amount  of  ore  on  hand  at  the  mine,  .Fuly  1,  1868, 
was  1,683,  and  on  July  1, 1869, 121  tons.  The  ore  reduced  during  the  year  amounted  to 
Ky479  tons.  The  amount  of  ore  sold  was  15,368  tons.  The  cost  of  production  and  re- 
diietion,  yield  and  profit  of  the  ore  reduced  during  the  past  year  compares  as  follows 
with  the  two  preceding  years : 


Years. 

Production. 

Redaction. 

TotaL 

Yield. 

Profit. 

1^4867 

$7  01 

7  21 

8  00 

$14  04 
13  74 
12  22 

$21  05 
20  95 
81  19 

$41  04 

40  84 
34  87 

$10  00 

un^vm 

10  8§ 

ttiHem 

13  75 

The  amount  of  ore  reduced  in  1866-'67,  was  69,377  tons ;  in  1867-^68,  84,627  tons,  and 
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in  186d-'69,  55,479  tons.    The  receipts  and  disbnrsements  for  the  part  three  fiscal  years 
compare  as  follows: 


Yeun, 


1866-1667. 
1867-1868. 
1868-1869. 


Boceipto. 


13.935,875 
3,530,834 
1,977,042 


Ditbnnements.  Cash  on  hand. 


12.896,183 
3,503,830 
3,035^967 


•n.7if 
106.  a» 

47.309 


The  monthly  dividends  disbursed  by  the  company  for  the  same  years  were  as  fioi* 
lows :  In  ld66-'07,  (880,000;  in  1867-'68,  $1,560,000;  in  1868-^69,  $968,000.  From  date 
of  organization  the  amount  of  ore  taken  lct)m  the  mine  has  been  339,808  tons ;  reduced* 
324,317  tons ;  gross  receipts  in  bullion  and  from  ore  sold,  $13,304,740 ;  assessments  levied, 
$188,000 ;  and  dividends  disbursed,  $4,528,000.  The  available  assets  of  the  company  at 
the  close  of  the  fiscal  year  were  $90,803,  against  liabilities,  $2,655.  The  proi>erty  assets 
of  the  company  aggregate  $256,000,  aa  follows :  Savage  and  Atchison  mills,  $90,000 ;  £ 
street  shaft  and  works,  $150,000 ;  buildings  at  Virginia  and  assay  office,  $16,000. 


Annual  statement  of  the  Hale  4-  Norcross,  March  1, 1869. 

The  following  is  taken  from  the  secretary's  statement : 

Receipts : 

Cash  on  hand  February  29, 1868 $3,918  18 

From  aasessments 201,960  00 

Bullion  and  ores  sold , 395,691  77 

Fair  shaft  account — transfer  of  materials  to  mine  account 19, 542  35 

Cadi  for  amount  of  overdraft  at  Bank  of  California 4, 637  00 

Sundries 4,720  21 

Total '. 630,469  51 

Disbursements : 

Mineaccount $275,286  79 

Ore  account — ^reduction 216, 775  47 

Machinery  account ^ 9, 345  55 

Fair  shaft  account 12,278  90 

Salary  account 13,100  00 

Bank  of  California 61,784  72 

Bills  payable 7,283  08 

Sundries 34,477  26 

Cash  on  hand 137  74 

Total 630,469  51 


The  expense  of  reducing  16,535i  tons  of  ore  amounted  to  $13  11  per  ton.  During 
1866  the  bullion  yield  aggregated  $1,355,220,  equal  to  $47  32  per  ton ;  in  1867,  $864,»9eS 
equal  to  $34  14  per  ton;  in  ldG8,  $395,146,  equal  to  $23  69  per  ton.  The  statement 
shows  an  excess  of  assets  over  liabilities  amounting  to  $218,981  51.  Assessment  No. 
34,  of  $5,  has  been  rescinded. 


Annual  statement  of  the  Ckollar  Potoaiy  June  1, 1869. 

The  company  extracted  during  the  year  44,900  tons  of  ore,  giving  an  average  yield 

of  $23  70  per  ton.  The  cost  of  extraction,  reduction,  &c.,  was  $21 09;  leaving  a  net 
profit  of  (S^  61  per  ton. 

The  following  is  the  secretary's  statement. 

Receipts: 

BuUion $1,152,303  37 

Ores  sold 29,989  33 

Premium  on  bullion 2,649  2S 

Superintendent's  account 3, 074  37 

Sundries 2,845  50 

Cash  on  hand  per  last  statement 110, 148  35 

Total : 1,301,210  14 
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Expenditiires: 

Dividend $41,695  00 

Labor 238,663  00 

Hardware,  dec 34,414  ;54 

Timber  and  lumber 36,036  06 

Fire-wood 18,953  49 

Reducing  ore 636,878  27 

Taxes  and  legal  expenses 9,138  01 

Tmekee  railroad 75,000  00 

Fieighl 7,213  43 

AsMying 3,047  12 

Material 6,193  87 

Sundries 25,086  20 

Cashonhand 168,991  35 

Total 1,301,210  14 


Aummal  9UUttMnt  of  the  En^re  MUl  and  Mining  Company ^  November  30, 1869. 

The  quantity  of  ore  taken  ont  dnring  the  past  year  has  been  light,  amoanting  to 
8,929  tons,  while  the  amoant  reduced  was  9,714  tons,  yielding  bulfiou  to  the  value  ol 
^63^1.    The  totol  receipts  were  about  $187,000. 

Receipts: 

Aaeto  per  report  November  30, 1868 $13,115  26 

BollkiD 153,554  11 

Amij  chips  and  premium ^ 613  04 

AMHmeui 30,000  00 

mnellaneous 3,:J07  07 

Liibilities,  &c.,  November  30, 1869 24,478  21 

Total 225,067  69 

Disbursements : 

Indebtedness,  November  30, 1868 $26,794  42 

Mill  account 9o,038  42 

Mine  account 56,025  58 

Kcwshaft 21,155  03 

Miscellaueons 21,344  03 

Awets  November  30, 1869 4,709  25 

Total 225,007  60 


The  assessment  mentioned  al>ovo  is  the  first  levied.  The  company  have  paid  no 
dividends  since  May,  1867.  Of  the  $^5,000  disbursed  ou  mill  account,  $3:i,G4U  were  for 
voodf  |9,670  for  labor,  and  $11,972  fur  machinery;  while  of  the  $56,000  paid  out  on 
mine  account,  $23,187  were  fur  labor.  The  operations  at  the  mine  for  the  ye^ir  embraced 
the  nmning  of  1,600  feet  of  drifts  and  winzes. 


Annual  atatement  of  the  Imperial,  June  1, 1869. 

From  the  superintendent*s  report  we  learn  that  there  are  yet  about  7,000  tons  of  ore  on 
the  500-fuot  and  700-foot  levels  in  the  Alta  mine.  The  work  done  in  this  mine  during 
the  past  year  consists  of  the  running  of  210  linear  feet  of  drifts ;  the  muiiing  of  250  feet 
of  winze ;  retimbering  of  60  feet  ot  shaft,  and  the  extracting  of  41,00()  tons  of  ore. 
At  the  liulmes  mine  about  100  tons  of  croppingH  iK>r  mouth  are  mined.  Tlio  work  done 
flu  the  Imperial  Empire  shaft  embraces  the  siukiug  of  225  feet  of  shaft,  aiul  the  ruuuing 
sf  750  linear  feet  of  drifts.  The  devclupiiients  in  connection  therewitli  have  been  un- 
MUiifactory.  The  Rock  Point  an<l  Gold  Hill  mills  had  been  repaired  aud  were  in  good 
condition.  The  Lindimr  mill  was  still  closed.  The  value  of  the  8up))lie8  on  hand  at 
tin  mine  was  $12,613.  The  president's  report  states  that  measures  have  been  taken  to 
ncnre  a  title  by  patent,  from  the  State  of  Nevada,  to  the  site  of  the  Kock  Point  mill, 
in  which  event  it  was  expected  that  the  company's  title  to  the  mili-site  \vou\i\  \)^  l\x\i^ 
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established.    The  secretary's  report  shows  the  receipts  to  have  been  (including  cash  on 
hand  and  book  account)  $775,0^.    We  annex  the  leading  items: 

Receipts: 

Alta  mine— ores  worked  at  company's  mine $572,607 

Hoisting  ores 13,275 

Holmes  mine — ores  worked  at  Gold  Hill  mill 25, 616 

Eock  Point  mill—sundries 10,102 

Gold  Hill  mill— sundries 3,184 

Premium  account 5,584 

Assessment  No.  2 100,000 

Miscellaneous  items 11, 696 

Cash  on  hand  May  31, 1869 32,063 

Total 775,027 


The  expenditures  had  been  $763,167,  leaving  a  balance  on  hand  of  |1 1,860.    The 
principal  disbursements  were  as  follows : 

Expenditures : 

Expenses  in  San  Francisco $9,  Q9ii 

Imperial  new  diifts 20,163 

GoIdHUl  mill 99,872 

Eock  Point  mill 266,300 

Altamine 211,707 

Holmes  mine ^. 5, 101 

Imperial  Empire  shaft 1 78, 221 

Dividend 24.000 

Miscellaneous  items 48, 601 

Assets  May  31,  ($7,680  cash) 11.860 

Total 775,027 


The  ore  statement  for  the  year  shows  the  average  yield  to  have  been  as  follows :  Alta 
mine,  42,958  tons  of  ore,  worked  at  an  average  per  ton  of  $13  37 ;  Holmes  mine,  2,214 
tons  of  ore,  worked  at  an  average  per  ton  of  $11  64.  The  average  cost  of  extracting 
40,975  tons  of  oie  from  the  Holmes  mine  was  $4  78^  per  ton.  The  average  cost  of  work- 
ing 12,3:13  tons  of  ore  at  the  Gold  Hill  mill  (less  supplies  on  hand,  amouutingto  $3,399) 
was  $7  84 ;  while  the  average  cost  of  working  32,8J9  tons  of  ore  at  the  Rock  Point  mill 
(less  supplies  on  hand,  amounting  to  $5,904)  was  $7  80|  per  ton.  The  bullion  stote- 
ment  for  the  ^ear  shows  a  value  of  $603,146. 

Following  IS  a  statement  of  the  total  disbursements  and  receipts  of  the  company  since 
the  date  of  incorporation  to  May  31, 1869 : 

Disbursements: 

Milling,  mining,  machinery,  improvements $3,813,773 

General  expenses,  legal  fees,  &o 288. 031 

Assaying 37,559 

Expenses  in  San  Francisco 59, 098 

Interest 10,238 

Premium  and  discount 29,018 

Treasure  freight 30,231 

Federal  tax,  paid  assayer 18, 396 

Dividends I,037,.'i00 

Assets  (including  $7,680  cash) 11,860 

Total 5.365,704 

Receipts: 

Ores  and  sundries,  account  mine  and  mills $5, 119. 375 

Proceeds  outside  ore 48,829 

Assessment 150,000 

Miscellaneous 47,500 

Total 5,365,704 


The  available  assets  of  the  company,  in  supplies,  amount  to  $12,613.  The  only  out- 
standing liability  of  the  company  is  $27,000,  due  Virginia  and  Truckee  Railroa<l  Com- 
pany, being  balance  of  subscription,  ($30,000,)  payable  in  monthly  equal  installments 
oJ  (3,000. 
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Annual  ttaiement  of  the  Yellow  Jacket,  July  1, 1869. 

Receipts: 

Balasoe  per  lasl  report $49,249  13 

BoUkm 1,701,313  69 

Oreaold 18,693  62 

Morgan  mUl  profits 109,982  88 

KtmSmment  No.  7  overpaid 200  00 

AMeesment  No.  11  overpaid 530  00 

HoistiDg  ore  for  Kentuck  Company 5, 027  49 

MiMeUaneouB 19,452  89 

Total 1,964,449  70 

Bilaneest  company's  debit 251,007  89 

Total 2,215,457  59 

DislNiraements : 

Labor $277,288  45 

MinerappUes 56,922  21 

Improvement  No.  1,  central  works 3, 838  43 

Improvement  No.  2,  soath  hoisting  works 30, 834  28 

Legal  expenses 10,717  00 

EzpenseSy  revenue  stamps,  &c 7, 937  98 

Candles  and  oU 11,683  33 

Fowder  and  f nse 3,754  20 

Wood 64,080  87 

Inmand  steel 4,543  93 

Umber 65,327  82 

Crashing  ore,  outside  mills 514,311  86 

Crashing  ore,  company's  mills 332,600  64 

Aaaj,  discount  on  bars,  and  federal  tax 31,687  23 

Beal  estate  for  mining  purposes 6, 345  00 

Intenst 12,809  18 

Silary  of  officen 17,167  00 

AMavoffiee 2,771  99 

Working  tailings,  company's  mills 34,583  79 

Tramway  joint  account 1,869  87 

Profit  and  loss,  Mexican  mill,  &o 3.399  82 

Tolo  Tunnel  expenditure 962  48 

Total 2,215,457  59 

The  assets  and  liabilities  of  the  company  are  shown  by  the  followix^ff  statement : 

Assets:  ^ 

Ifine,  supplies  on  hand $10,282  50 

Assessments  Nos.  1 — 11 412  50 

Sundry  open  ledger  accounts 678  57 

Total 11,373  57 

Balance  at  company's  debit 251,007  89 

Total 262,381  46 

Liabilities : 

Smidry  accounts $11,822  26 

Bdanoe  due  Bank  of  California 250,559  20 

Total 262,381  46 


Ammdl  statement  of  the  Kentuck,  Novcmher  1, 1869. 

SECRETABY'S  STATEMEINT. 

Receipts: 

CsA  on  hand  November  1,1868 $38,825  28 

Bullion  product «Wb,1^i  ^ 
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Premium  on  ballion $963  84 

ABweamrats  Nos.lMtd3 40,000  00 

Total 8%,sai  N 

♦374,995  45 

Labor 1;I9.095  66 

Dividends  Not^JWandSS 100,000  08 

Advance  to  Virginia  and  Trnckee  niilroad Tfi.OOO  00 

Timber  sccoont 81,965  01 

Hoirtiogorea 12,381  48 

Mineaupplies ia,oao  63 

Sundry  occoimts 70,883  H 

Cash  on  hand  Hovember  1, 1869 79,BtiO  54 

Total 885,521  94 

From  the  eaperintendent^i  report  the  following  comparative  table  is  added : 
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"TtMpoor  exhibit  of  the  present  year,"  contlnnea  the  mperint«ndent,  "as 
vith  the  iGealts  of  the  previom  fear,  la  mainly,  if  not  aolelv,  attributable  t( 
ire  which  occurred  in  the  mine  on  the  7th  of  April  laat,  which  for  nearly  fi 
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with  the  leeulta  of  the  previom  fear,  ia  mainly,  if  not  aolelv,  attributable  to  tbe  grft 
fire  which  occurred  in  the  mine  on  the  7th  of  April  laat,  which  for  nearly  five  tnontha 
cauaed  an  entire  anapenaion  of  work  in  the  principal  ore-bearing  localitiea.  In  ths 
mean  time  all  poaaible  efforts  were  made,  by  moana  of  air-dnfta  and  winiea,  and  pow- 
erful oir-blaata  from  the  snrface,  to  reach  the  ore-bodiee  on  the  800-fbot  and  900-foot 
levela,  which  on  the  20Ch  of  Auguat  laat  ue  Bocceede<l  in  doing,  and  commenced  ex- 
tracting ore ;  and  since  that  time  have  extracted,  on  an  average,  130  tons  of  ore  per 
day." 

DurinR  the  flacal  year  27,^67  tons  of  ore  were  extracted — the  Old  West  ledge,  be- 
tween tbe  400-fiwt  and  UOO-ibot  levels,  yielding  6,067  tune,  and  tlie  East  ledge,  as  fol- 
lows: Between  700-foot  and  &50-foat  levels,  ^500  tonsj  800-fuot  and  TOO-foot  levela, 
10,750  tons ;  and  900-foot  and  BOO-foot  levels,  950  tons. 


AHtHuU  tlaknent  of  the  OoicNjwtnt,  ifay  1,  1868. 

Daring  the  flaoal  year,  May  1, 1S69,  to  May  1, 1869, 36,734  tons  of  ore  were  extracted— 
13,992  tone  coming  from  the  8CK)-fDot  level.    Tbe  shaft  has  been  carried  to  n  depth  of 
300  feet,  from  the  tjOO-foot  to  tbe  1,100-foot  level. 
Receipts; 

Bullion  product $849,47? 

Sale  of  tailings 15,061 

Aaaesament 90,000 

Miacellaneous  items 18, 187 

Caah  in  treaaory  May  1,  1868 127,683 

Total 1.100,410 

DiabuTBements : 

Crownpoint  mine,  labor  and  snppliee $287,853 

Mine  improvenwnts — - 9,865 

Working  25,833  tons  ore 321,668 

lingal  expeaaea 4,815 
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910,329 
7,6G& 
S8,04E 
18,760 
300,000 
9,650 
43,680 

Total 1,100,410 


Gold  Hill  Mid  Sun  Francisco  offices. . 
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I  for  the  post  year  w 


Mine  improTemente,  bnlldinfts,  Ao  . . 


Stock  on  band  at  mill 

AtUmttn  and  Pacifio  States  Tdegraph  Company . . 
Tii^jnia  Mid  Tmckee  railroad 


$48,879  76 

60,000  00 

ao.ooo  00 

33,288  38 

27,909  74 

493  75 

18.750  00 


Total 263,115  63 


s  t!)6,250,  being  balance  of 
.  ,.     .       .  „  Company. 

The  umual  ore  Btatementa  for  tUo  past  fire  years  compare  as  follows :  V 
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JMtual  itatemtni  of  ">«  OMman,  Juljr  1, 1669. 

Beeeipta: 

Bnllion $358,663 

On  sold 5,030 

ANeasmente 140,260 

Veod-rancb  acconnt 28,678 

gondriM 5,446 

C»«h«i  hand  July  1,1868 52,184 

Totd 590,470 
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PisbuTsemeiitB : 

Reducing  ores |990,1K 

Labor  account 117, 0( 

Wood-ranch  account 61, 4] 

Lumber,  &c 66, 1< 

Salaries 8,32 

Sundries , 38,61 

Caah  on  hand  JulH,  1869 8,0i 

Total 590,4: 

The  average  yield  of  22,261  tons  of  ore,  redooed  during  the  fiscal  year,  was  $16  ] 
per  ton. 


Annual  statement  of  the  Gold  Hill  Quartz^  Janmartf  1, 1870. 

Gross  receipts  during  the  year $98, 449  6 

Jiisburwments 90,258  7 

Surplus 8,190  9 


Of  which  $726  35  is  in  cash,  and  the  balance  in  supplies  and  in  debts  due.  The  Ui 
bilities  amount  to  $5,G58.  One  assessment  of  $20  per  snare,  or  $10,000,  was  levied  on  tb 
13tii  of  May.  No  dividends  have  been  paid  during  tbe  year.  At  the  beginning  of  the  yea 
there  were  339  tons  of  ore  on  the  dumps,  and  the  quantity  crushed  ^as  3,776  toni 
leaving  30  tons  on  hand  at  the  close,  i^m  the  above  ore  the  following  quantitiea  an 
values  of  bullion  wore  produced : 

33,127.70  ounces  gold  and  silver $64,515  3 

377.72  ounces  assay  grains 691  9 

Total 65.206  5 

Of  the  bulUon,  $27,785  was  gold  and  $3^730  sU  ver. 
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Ttikk^f  hmnkmvrodmeij  aasmwmmiSf  amd  dividends  disbuned  dwring  the  jftar  1869,  regarding 
ttoMM  o»  uU  Conuioeky  together  with  totals  for  1866,  ld67,  and  1808,  dunng  the  same 
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Total  in  1867.... 
Total  in  1066.... 

735,114 

756,638 

1. 962, 937 

781,369 

•54. '66  V 

31. GOO 
140,000 

64,000 
100.000 
■J83,000 
164,000 

569,875 

660,640 

1, 509. 797 

853,569 

210. 6  0 

25.100 
44.800 

48,000 
180,000 
4G0.200 
108,000 

609,827 

84:i.  101 

1.  4:16. 388 

1,000,884 

50.000 

07,200 

l.'i3. 300 

28,  too 

145,500 
317, 750 
475.000 
164,000 

*Xo  monthhr  retama  of  bullion  from  Yellow  Jacket  are  included  in  the  monthly  totola  of  1868,  while 
Am  prodoct  of  the  mine  ia  eatimated  in  the  monthly  reporta  of  1869. 
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TahU  of  bullkm  prodmotf  aumtmenU  levied,  and  dwidenda,  ^^-Continiied. 


Company. 

July. 

August. 

September. 

Bullion. 

AeaeBs- 
ments. 

Divi. 
dends. 

Bullion. 

menta. 

Divi. 
denda. 

Bullion. 

Aaaeae- 
menta. 

Divi. 
deodi. 

Alnba  

• 

Belcher 

•10,030 

Bullion 

125,000 
60,000 

Cro^vnpoinl'  . 

Confidence 

ChoUar  Potoei 

Daney 

1162,650 

156,000 

$149,397 

'8,'666' 

♦56,000 

116,667 

♦5il« 

Empire  M.  £  M.  Co  . 

Gcmd  &.  Cnrry 

Gold  Hill  Q.M.^M.Co 
Hale  &  NorcroM  -  - . . 

13,579 
36.217 
7,137 
105, 345 
13, 789 
17,374 
10,000 

12,812 
35,229 
7,564 
79,507 
14,355 
75,764 
10,000 

10,218 
44,344 
7,821 
80,907 
14,636 
138,349 
10,000 

♦30,000 

120.066' 

48.000 

Imperial 

40,000 

EJentack 

20,000 

Occidental 

Ophir 

50,400 

v^u««     ............... 

24,000 

30,000 

12,500 

Sesreoated  Belcher. . 

6,400 

Savage           

51,000 

16,661 

100,000 

32,645 

12.697 

150,000 

41,800 

12.666 

180,000 

Sierra  Nevada 

Tellow  Jacket 

240.666 

7,500 

7,500 

7.9H 

Total  in  1869.... 
Total  in  180b*... 
Total  in  1867.... 
Total  in  1866.... 

557,752 

794,240 

1,379,116 

939,605 

310,400 

197,000 

106,570 

80^800 

111,500 
383,750 

5n,soo 

154,000 

60D.970 

713,735 

1,306,549 

1,106,896 

119,400 

25^000 

6.400 

75,000 

63.500 
280,000 
447,500 
154,000 

679,940 

589,166 

1,171,327 

1,054,011 

70,003 

30,000 

258,000 

370,  OM 
174,  Ml 

Comiwny. 

October. 

November. 

Deoember. 

Bullion. 

Asaese- 
mente. 

Divi- 
dends. 

Bullion. 

Aseeaa- 
menta. 

Divi. 
denda. 

Bullion. 

Aaaesa- 
menta. 

Dtrf. 
denda. 

Alpha  

f 

Belcher 

126,000 

BlllliOn -            r        r    . 

117,500 

Crownnoint 

90,000 

Confidence 

•••••••«•• 

CholUu- Potoei 

Danev 

ii6e,676 

*8,*666' 

128,000 

♦87.580 

........ 

128,000 

♦76,184 

♦a,'666" 

♦28.001 

Empire  M.  &  M.  Co  . 

QofuASt.  Cnrry 

Gold  Hill  Q.M.4&M.C0 
Hale  &  Norcroea .... 

7,523 

S8.933 

2,629 

110, 116 

31,823 

28,048 

5,711 

127,168 

79,264 

Tmimrial 

40,000 

Kentnck 

143,381 

145,194 

26,666 

65,000 

20.000 

Oocddantal 

Ophir 

33,600 

O^nrmimn 

12,820 

55,691 

44,803 

Seicrecated  Belcher. . 

6,400 

Savage  

31.271 

16,100 

150,000 

31,200 

5,071 

150.000 

31,670 

Sierra  Nevada 

7,500 

126,666' 

7,500 

Yellow  Jacket 

150,000 

,._.._-_i 

1 

48,000 
121,000 
153.750 
370,000 

Total  in  1869.... 
Total  in  1868*... 
Total  in  1867.... 
Total  in  1866.... 

610,843 

535,164 

1,079,799 

1,032,713 

164.000 
106.000 
205.000 
164,620 

35.500 
120,000 
240,000 
167,200 

585.823 

493,725 

804.120 

1,040,172 

177.500 
144,400 
132,000 
134,000 

55,500 
400.000 
135,000 
329,000 

528,578 

559,224 

646.628 

1,039,537 

8,000  1 

413.000  1 
145.600  , 
128,000 

*  No  monthly  returns  of  bulUon  from  Yellow  Jacket  are  included  in  the  monthly  totals  of  1868,  while 
the  product  01  the  mine  is  estimated  in  the  monthly  reports  of  1869. 
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lis 


hOUm  proituft,  MMmdi ,  and  ajttwmwtto  of  dlakiM  cm  tike  Camstook  lode  for 
''—  wUk  the  aggregate  figures  oonoeming  the  same  for  the  gean  1868, 1867,  and 


Comp«ny. 


QWWBpCJHt 


CMkr  Polosi 

C«Btnl 

CooMlidated  Virginia 


MiO  and  Mining  ComiMUiy 

UMM  ik  Carrey 

Gold  HID  Qnuta  MiU  and  Mining  Compuiy 

Hab  ik  Nororoa*. 

Imperial 


/alia 

Katack 

Oeddenfcal* 

Ophir 

Oraiiaaon .......... 

tNffagrtad  Belcher. 

Baiage 

8iKTaK«>Tada 

TeSow  Jacket* 


Total  in  1889 
Total  in  1868 
Total  in  1867 
Total  in  1866 


Ballion  pro- 
duct. 


•18,312 


105, 718 

16,869 

1.366,185 


138,046 

258,390 

65,207 

1, 029, 812 

273,727 


828,834 
210,000 


336,485 

4,839 

1, 162, 803 

151,360 
1,560.000 


7,  528,  607 

8,  499, 769 
13. 626, 062 
11,  rJ2, 100 


Dividends. 


1394,000 


96,000 


Asseasmeata. 


80,000 
20,000 


2}»,000 

45,000 

360,000 


1, 175, 000 

2,  415,  500 

3,  991, 950 
1,  754,  400 


130,000 
34,800 

109,900 
67,500 

150,000 
31,90t 


4,500 
52,800 
72,000 
30.000 


10,000 


100.000 
30,000 
83,500 
40,000 


134,400 

128,000 

13,800 


360,000 


1,  419, 100 
1,825,500 
1.296,250 
1,194,820 


*  Bullion  estimated. 


EfUmaUe  of  yidd  of  bullion  in  the  State  of  Xevada  since  the  divcorcry  of  the  Comstock  lode. 

By  C.  B,  Dahlgrvtij  Esq. 


Year. 

Bnlliou. 

Section  derived  from. 

USB  to  1866 

193,872,500 
16, 172, 000 
13, 317, 500 
14, 000,  COO 

Comst^Kk  chiefly,  Esmonilda,  Booae  lUver,  lone. 

vm 

ConiMtock,  Kooae  Kiver,  IJelmont. 

1868 

Comstock,  Ilee80  lUver,  White  Pine. 

im 

Comstock,  Reese  River,  "White  Pine. 

Total 

137, 382, 000 

Stamp  milU  of  Kcvada  in  1869. 


Hamea  of  coontiea. 


^■•by,  Waaboe,  Starey,  Lyona 
Hvabdldt^BMp,  Cbnrchill 

Sre 

LUMolll 

jMtoPine 
Oko 

Total 


Komber. 

Stamps. 

95 

1,654 

8 

59 

14 

160 

6 

80 

10 

130 

3 

25 

82 

265 

1 

10 

159 

2,383 

Coet. 


15,802,000 
370,000 
590. 000 
370,000 
920, 000 
226,000 
1, 05-2, 000 
26,000 

9,356,000 
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CHAPTEK  XVill. 

EASTERN    NEVADA. 

Tbe  year  eotimg  July  1.  IS^,  has  i»rva  aa  rveaiiul  ouo  t^'r  Ka^roru 
Sevada.  The  «»niple:ion  of  ihc  F^K-iiic  nii!rv\iil,  sk^  loiiij  and  aiixunisU 
bAed  for.  and  the  gi«ar  Whire  Fine  cxoiti-mi-ni,  aix*  alouo  i^uilU  ioiu  to 
nake  the  year  cotevonhy. 

Uiniog  exciiemeat*.  or  -  rashes*  toaewly-disoovosvd  Kvali::oji,  whoiv 
rich  deposits  are  rtponei  have  beea  rvK>  ouea  and  well  dosiiilvd  lo 
need  farther  elaborarioa  now.    It  issuiEoieat  to  know  that  tlio  White 
Pine  fever  vas  one  of  tht?  mosr  violeist  oi  these  extraordinary  opidouiioi* 
ever  experieneeil  on  the  Paeitio  coast.    Like  uuniy  otiiers  of  its  chiss«  it 
was  the  fiercer  and  Minder  the  farther  one  went  from  its  cause.  Ahx*ady 
some  two  years  before  the  dis*:-overy  oi  the  Klnnhardt,  tliere  was  con- 
siderable excitement  alK>ut  the  Si\aie  district,  and  a  small  mill  ^Monie 
ChristO)  was  erected  theie.  but  at  that  time  only  the  "  base  raujie**  was 
explored.  iiTid  but  litrle  work  was  done.    The  rich  mines  of  Trcasuiv 
Hill  were  ilisioveix-il  by  a  i»arry  «»f  prosjicctors  from  Austin,  which  had 
been  for  S4.»me  years  the  fiouticr  niiuin;i  town  of  the  State,  and  the  jren 
eral  outtittin;r  I>oint  for  new  explorations:  here  came  the  samples  to 
beassiiyed  and  the  ore  to  I »e  crushed  Irom  very  many  new  districts,  and 
the  populatiiMi  had  Ijecome  accustomed  to  the  altcrnntions  i>f  hope  ami 
despair,  of  which  the  life  of  a  frontier  i)rospt'ctor  is  made  np.    The\ 
had  seen  su  many  hardy  advvntuvt-rs  return  from  toilsome  pmspcci 
ingexiK'ditions  ragged.  hunjLrry,  and  physically  worn  out,  but  still  jubilant 
over  the  brilliant  future  which  their  loads  of  s]iccinu'ns  tbn*shado\>cil, 
and  eontidently  anticipating^  in  their  new  discoveries  a  specily  cuic  and 
a  rich  ix'ward  for  all  the  sutierin^  they  had  cost,  and  in  so  many  cases 
these  bright  liopes  had  resulted  in  bitter  disa])]u)iutnuM)t,  somctiujcs 
risin;^  high  only  to  fall  the  lower,  that  the  iH*oph»  oi   Ne\ada  had  br 
come  proverbially  slow  of  belief  and  weak  of  faith.     l\\  this  class,  (he 
rich  ores  of  the  Eberhardt,  Keystone,  and  Hidden  TrcMsurcwcrc  vic\\c<l 
with  a  distrust  inspired  by  the  bitter  experience  of  the  i)asi :  an«l  u\ 
though  large  numbers  of  ])rospectors  hastened  to  (he  new  "di^igings," 
it  was  v.itli  little  hope  or  exjuM'tation  that\Vhite  Pine  wi»uUl  provi'  an> 
thing  more  or  bett(*r  than  Itcveilh^  or  lIo(   (-n'ek.     It  is,  Iiowcmt,  a 
matter  of  routine  in  a  i)rospcctt>rs  life  to  go  to  evi'iy  ncv;  phu'c  th:i(  is 
discovered;  and  if  he  gains  nothing  by  i(,  lu^  consoles  himself  by  th*' 
reflection  that  at  least  his  education  has  been  advanced  to  (he  e\um 
of  knowing  that  there  is  nothing  then^     The  nnforlunate  result  n\  pre 
viousentcnirises  in  districts  where  ricli  ore   had  becMi   found   ne;ir  (he 
surface  in  limestone  country  rtx'k  adile<l  to  tliis  (hronii'  distmst,  :mil 
several  months  elapsed  before  mn  eh  confidences  \\ir.\  lelt   in  (In-  piii.i:. 
nence  of  these  rich  deposits,  bearing  so  striliing  and  <»ininoiis  a  tciti.i 
hhmce    to    other    discoveries,    which    had    onci^    prtmiised    imich  apt  I 
''petered''  early.    It  was  not  until  Nevaila  discovered  thai  Sasi  I'lam  i.^io 
had  also  discovered  White  ]*ine,  and  that  (/alifoiiiia  <apl(a!i:i.   ':*  i*- 
eagerly  investing  nn>ney  there,  that  the  e::(M(emeiil,  j^iiv.  i(\<ri  h. .  t**\ 
prospectors  from  every  i)art  of  the  State  nished  (o  I  In-  <:i..iiiv     v.  In-  li 
had  already  acquired  thrr  souhrifpict   of  tli<^   **  poor    laan.i    ij.i  i'!    •  " 
Other  and  cdder  distri<:ts  were  soon  jdmoNt-  dep<ipi;l:i:t  »1 ;  I'mS'     ai.^i 
nulls  wei-e  forced  to  stop  for  want  of  hil^tinTs;  and  alllniu;.  ii  iln-  in  i«'    '»; 
labor  was  not  materially  allected,  it  was  only  becan.*'  '•*«*!  «  mjMtv\.  i. 
tuid  workmen  tacitly  u!idersloo<l  that  wa;^es  weie  aliii*;'.  '■■''  J.''h  i«» 
make  mining  generally  jjroli'.iible. 
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Keeso  River  district,  of  which  Austin  is  the  center,  suflFered  especiallj. 
Ver.v  many  of  the  small  veins  of  this  district  had  been  worked  sacceas- 
fully  by  common  miners,  individually  or  in  companies,  the  great  majori^ 
of  whom  hurried  to  White  Pine  ;  and  soon  only  those  miues  which  were 
worked  by  foreign  corporations  continued  to  produce  anything.  Manj 
of  these  miners,  commonly  known  as  '!  chloriders,''  because  they  asnallj 
extract  only  the  surface  or  chloride  ores,  had  worked  claims  upon  Lui- 
dcr  Hill  for  years.  They  had  studied  the  ground  and  learned  the  pecu- 
liarities of  the  veins ;  they  understooil  the  ore,  and  could  estimate  its 
value  with  astonishing  accuracy  ;  and  although  they  were  rarely  par- 
ticular about  the  ownership  of  the  mines  they  worked,  and  looked  upon 
every  idle  claim  as  open  to  their  industry,  their  aggregate  production 
had  been  one  of  the  principal  it^ms  in  the  bullion  returns,  and  their  de 
.  parture  from  the  district  soon  made  itself  unpleasantly  felt.  ^ 

Another  result  of  the  White  Pine  excitement  was,  that  prospectingi 
which  had  up  to  that  time  tended  southward  or  southeastward  from 
Austin,  turned  towards  the  east  and  north ;  and  ranges  which  had  hith- 
erto been  neglected  as  being  in  an  unfashionable  direction,  were  care- 
fully and  thoroughly  hunted  over,  in  some  cases  with  very  promisingt 
results,  as  Mineral  Hill  and  Cope  districts  sufficiently  testify.  Again, 
several  old  districts,  which  had  been  long  ago  abandoned  or  disreganled, 
on  account  of  limestone  country  rock,  were  revisited,  and  the  new  light 
which  White  Pine  had  thrown  upon  this  formation  led  to  many  disoov- 
eries  which  are  said  to  be  of  considerable  value.  Among  these  may  be 
mentioned  Eureka,  Reveille,  Diamond,  Hot  Creek,  and  Cortez.  On  the 
other  hand,  the  districts  which,  a  year  ago, were  looked  upon  as  the  most 
promising  in  Eastern  Nevada,  have  not  yet  wholly  recovered  from  the 
stagnation  into  which  the  White  Pine  fever  precipitated  them.  Many 
of  the  miners  and  prospectors  who  formerly  made  these  places  their 
headquarters  have  moved  to  the  new  towns  in  White  Pine  County,  or 
along  the  railroad ;  and  the  merchants  and  farmers  have  gone  with 
them.  The  reaction  has  begun,  however,  and  the  emigration  into  the 
State,  induced  by  the  railro^,  must  assist  and  strengthen  it.  It  is  prob- 
able that  another  year  will  see  the  equilibrium  fairly  established,  unless 
some  new  disturbing  cause  arises  to  prevent  it. 

The  other  great  event  of  the  year,  the  completion  of  the  Pacific  rail- 
road, has  not  yet  had  time  to  make  itself  materially  felt.  It  was  confi- 
dently anticipated  that  as  soon  as  Nevada  should  "be  opened  up  by  the 
railroad,  the  opportunities  for  legitimate  mining  enterprises  would  be 
greatly  enlarged  and  improvexl.  It  was  hoped  that  lumber,  materials, 
and  provisions  would  soon  be  furnished  at  prices  far  below  those  form- 
erly paid  for  these  articles,  and  that  swarms  of  industrious  labor^« 
would  rush  from  all  parts  of  the  world  to  secure  the  comparatively  enor- 
mous wages  which  are  here  received  for  all  kinds  of  work.  Although 
some  improvement  in  this  I'espect  may  already  be  observed,  it  must  be 
confessed  that  the  sanguine  expectations  forinerly  indulged  have  been 
grievously  disappointed.  The  prices  of  necessary  materials  and  provis- 
ions, although  somewhat  less  than  hist  year,  are  yet  far  higher  than.it 
was  reasonably  expected  that  they  would  be.  The  blame  for  this  state 
of  things  i*ests  principally,  although  not  entirely,  with  the  railrojid  com- 
panies, whose  rates  of  transportation  have  been  placed  so  high  that  the 
benefits  usually  derived  from  niilroad communication  have  not  been  re- 
ceived. A  comparative  view  of  the  distances  traversed  by  rail  and  wagon, 
with  the  rates  of  freight,  from  1863  to  1869^  inclusive,  together  with  the 
Tuling  j)rices  of  staple  articles,  may  be  obtamed  from  the  following  table. 
Aj^'  Austin  baa  been,  until  the  present  year,  the  principal  mining  center 
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«f  Bastem  Keyada,  the  table  is  arranged  iipoD  freights  and  piices  as 
mBng  there : 


(CPJLB) 

6j  va^n 

SftcniDfento  to  Austin. 

paid  for  fMcht,  per  lb. . 
paid  for  freightk  per  lb. . 


MHa. 


IdOS. 


330 
330 


RX7BI  OF  CTAFLB  AKTICLBa. 


Ple«r,  per  pofimd 

BMHit  psr poQoo  .................... 

fTiiillM.  per  boxofaOpoonds 

BarieT,  per  pound 

Hmubs  powder,  per  kee  of  35  pounds. 

Sa^r,  per  pound,  (reUil) 

Umiw,  per  pound,  (retain 

dieet,  per  pound 

Ino,  per  pound 


Scrap  iron,  per  pound 

Bopc.  per  poonu    

Gaafomici  boarda,  clear,  prr  M 

Oilifomia  boardu,  common,  pur  M. 

CilUbrnU  nhinglee,  per  M 

tUifornia  BhakM.  per  M 

Baeae  RiTer  boards,  per  M 


1863L 


MiUt. 


330 
330 


•0S3 
16 


40  to  50 

13  00 

82 

25  (0 

50 

85 


1664. 


MiUt. 


330 
330 


1865. 


1866. 


3/i/j«.  i  Alilti 


330  i 
330  I 


330 
330 


1867. 


Miles. 
343 


ie6if. 


Milt*, 

li)0 
349 


#0  12 
16 


40 
8  to 
14 
16  00 
35 
80 
GO 
20 
M 
45 


to 


11  I 
84 


14 

40 

8  00 

13 

18  00 

35 

80 

!« 

IH 

8.". 

35 

950  00 

800  00 

83  50 

135  ro 

140  00 


1869. 


Mil«». 

396 

95 

491 


I 


«0  07i 

10  06] 

$0  G8 

5 

5| 

54 

10 

9 

84 

33 

30 

30 

7  SO 

700 

6  00 

6* 

7i 

8 

760 

6  50 

600 

30 

30 

30 

SO 

16 

16 

33 

33 

39 

80 

U 

16 

83 

18 

IG 

•M 

:« 

M 

850  00 

800  00 

800  iO 

800  00 

lc«  00 

180  UO 

80  00 

18  00 

IS  00 

80  00 

K)00 

80  00 

140  00 

185  00 

ItOOO 

$0  06 
3ft 


6ft 

97 

509 

5ft 

5  50 

95 

14 

97 

I8ft 

14 

88 

800  00 

180  00 

80  00 

60  (t) 

100  00 


It  should  be  stated  that  during  the  ye^irs  18G5,  18GG,  and  18G7,  a  large 
amoant  of  freight  was  transported  by  rail  to  Shingle  Springs  on  the 
Sacramento  Valley  railroad,  and  thence  over  the  Sierras  by  the  Placer- 
Yille  roate ;  bat  the  cost  was  the  same  as  if  shipped  direct  from  Sacm- 
mento  to  Aastin ;  and  during  the  years  18G7-'68,  when  from  lifty  to  t\w 
hundred  miles  of  the  Central  Pacitic  railroad  had  been  comi)leted,  it  was 
found  as  cheap  to  load  teams  at  Sacramento  for  Austin  as  to  send  by 
rail  to  the  terminus  and  thence  by  teams  to  the  santc  place. 

When  the  railroad  was  first  opened  from  Sacramento  to  Argenta, 
freight  was  put  at  $50  (gold)  per  ton,  distance  306  miles.  From  Sacrii- 
meuto  to  Elko,  4G8  miles,  the  rate  was  $G0  75  per  ton.  On  the  1st  ot 
July  these  rates  were  reduced  to  $42  to  Argentii,  and  $50  to  Klko,  and 
on  the  Ist  of  September  freight  i>er  ton  was  again  reduced  to  $35  t-o 
Argenta  and  $42  to  Elko.  This  makes  the  rate  about  8.84  cents  gold 
per  ton  per  mile  to  Argenta,  and  a  trifle  over  this  amount  to  Elko.  From 
Argenta  to  Austin  the  distance  is  about  ninety-five  miles,  and  the  ruling 
rates  of  freight  two  cents  per  pound.  This  can  easily  be  reduced  to  one 
and  a  half  cents.  From  Elko  to  Uamilton  the  distance  is  about  one  hun- 
dred and  twenty-eight  miles,  and  the  riding  rate^  of  freight  are  two  and 
a  half  to  three  cents  per  pound. 

The  foregoing  facts  show  that  while  considerable  improvement  has 
been  made  in  reduction  of  freights  and  staples,  a  very  great  de«al  yet  re- 
mains to  be  done.  We  have  seen  that  high  wages  will  not  tempt  emi- 
gration, unless  they  are  assisted  by  cheap  provisions ;  and  we  cannot 
have  cheap  mining  until  the  necessary  machinery,  tools,  and  matoriaLs 
are  afforded  at  reasonable  prices.  Freight  from  Sacramento  to  Austih 
ought  to  come  down  to  one  and  a  half  cent  per  pound ;  and  if  the  rail- 
road company  would  be  satisfied  with  what  is  elsewhere  considered  a 
handsome  compensation,  there  would  be  no  difliculty  in  reducing  the 
rate  to  this  sum.  At  a  little  less  than  three  cents  gold  i)er  ton  ])er  mile, 
freight  could  be  delivered  at  Argenta  at  one-half  cent  i)er  pound,  and 
the  cheapening  of  feed,  provisions,  &c.,  which  this  should  occasion  would 
enable  teamsters  to  transport  to  Austin  at  one-half  the  ine^ewt  \w\a5s^ 
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The  same  is  trae,  allowing  for  the  loci^  differences  in  distance,  as  to 
Blko  and  Garlin ;  and  these  three  points,  which  are  now  the  principal 
inlets  of  Eastern  Nevada,  ought  to  be  the  centers  of  a  large  carrying 
trade  for  all  the  mining  districts  lying  north  and  south  of  the  line  of  the 
railroad.  At  present  trade  is  done  by  driblets ;  enough  is  shipped  to 
last  from  dciy  to  day.  Merchants  fear  to  bring  in  large  stocks  on  ac- 
count of  the  present  abnormal  expense,  and  the  probable  future  reduc- 
tion ;  and  they  cannot  be  blamed  for  so  acting,  because  where  the  cost  of 
freight  enters  so  largely  into  the  value  of  goods,  any  considerable  reduc- 
tion in  freight  would  bring  ruin  to  them,  as  it  has  so  often  done  to  others 
in  the  history  of  this  State. 

The  rates  of  labor  in  Eastern  Nevada  have  not  changed  for  several 
years.  The  following  table  shows  the  wages  paid  for  white  labor;  there 
have  been  two  experiments  made  in  using  Chinese  labor,  one  at  Silver 
Peak,  Esmeralda  County,  and  one  at  Morey  district,  Nye  County,  which 
will  be  further  considered  when  I  come  to  the  consideration  of  those 
districts. 

Gold. 

Common  laborers,  per  day |4  00 

Extra  sorters  and  miners,  per  day 4  50to$5  00 

Foremen,  perday 5  00  to    6  00 

Engineers,  per  day 5  00  to   7  00 

Blacksmiths,  per  day 6  00 

Carpenters,  per  day (J  00 

Masons,  per  day 8  00  to  10  00 

Amalgamators,  i>er  day 4  00 

It  will  be  observed  that  there  are  very  few  classes  of  labor  mentioned 
in  the  above  list.  In  fact,  there  are  very  few  distinctions  made  in  this 
respect.  Those  extra  sorters  and  skilled  miners  who  receive  higher 
wages  than  ordinary  laborers  are  few  in  number,  and  generally  very 
siiiwrior  workmen.  In  general,  any  white  man  who  will  work  at  ail 
demands  $4  per  day  for  his  labor.  It  does  not  matter  whether  he  is  a 
green  hand  just  arrived  by  the  railroad,  or  has  worked  in  the  district 
since  its  first  discovery,  there  is  one  common  pri(»^;  and  experience  and 
skill,  unless  of  a  very  exti\aordinary,  and  well-recognized  character  en- 
title the  possessor  to  no  more  than  is  paid  to  any  ignorant  emigrant, 
whose  whole  acqnaintance  with  Inining  is  derived  from  digging  the  cel- 
lar for  a  house  in  some  eastern  town.  This  startling  injustice  works 
evil  to  both  laborer  and  employer.  The  latter  pa^'s  one  workman  for  what 
he  does  not  giitj  and  gets  from  another  workman  what  he  does  not  pay 
for.  The  intelligent  and  industrious  miner  does  his  own  work  and  also 
that  of  his  stupid  and  indolent  comrade.  The  best  men  are  kept  down 
for  the  benefit  of  the  poorest.  And  yet  the  working  classes  who  are 
really  most  injured  are  most  strenuous  for  the  continuance  of  this  ab- 
surd system.  A  good  exanipU*  of  the  way  iu  whieli  this  works  is  seen 
in  the  sorting  of  ore.  An  old  hand,  practiced  and  skillful,  sorts  care- 
fully, cleanly,  and  quickly.  A  new  and  inexperienced  man  sorts  slowly 
and  throws  away  mucli  good  rock,  whieh  the  other  one  would  save ;  and  at 
the  end  of  the  day,  working  with  such  ore  as  is  eominon  in  eastern  Ne- 
vada, he  has  absolutely  thrown  upon  the  waste-pile  two  or  three  times 
his  wages.  Practically,  the  poor  sorter  has  received  812  for  his  day's 
work,  of  which  he  has  immediately  thrown  away  ^S,  whieh  is  a  total 
loss  to  all  parties.  If  the  ore  happened  to  be  of  a  very  high  grade,  the 
loss  would  be  nuujh  larger;  and  there  are  probably  many  mining  men  iu 
the  country  who  can  give  examples  wh(»re,  by  this  mode  of  reckoning, 
840  to  8>0  per  day  have  been  virtually  jiaid  to  green  hands. 

The  miners'  leagues  insist,  and  generally  smreed,  in  the  suicidal  de- 
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ml  these  meiL,  whose  labor  has  such  different  values,  must  all 
the  same  wagesw  An  employer^a  only  recourse  is  to  dischai^ 
t  he  finds  incapable  and  employ  new  men  whom  he  has  not  yet 
capable.  Even  this  is  not  always  iH>ssibk\  nor  can  he  always 
tio  are  the  best  men  to  retain.  The  workmen  foolishly  combine 
ial  the  necessary  data.  It  would  be  a  great  improvement  il' 
se  classified  into  different  grades,  with  i^ay  proportionate  to  the 
T  and  amount  of  the  work.  By  this  system  good  miners  would 
Higher  wages,  which  they  honestly  deserve,  and  employers  would 
>Ching  like  the  worth  of  their  money. 

ny  districts.  Indian  labor  luis  been  pit>fitably  made  use  ot\  bui 
>  any  very  considerable  extent.    The  Shoshones  and  I\ili  Utes« 

the*  original  inhabitants  of  this  part  of  the  St^ite,  differ  fix)ui 
auis  ranging  east  of  tlieKocky  Mountaius,  in  being  intelUH*tuaIly 
hysically  uglier,  and  morally  better.  They  are  almost  invaria- 
i-peaceful,  and  are  generally  qiute  willing  to  work.  It  is  a  cun- 
,  and  not  common  among  other  tribes,  that  the  males  do  as 
ork  as  tbe  females.  As  aids  to  ])rospecting,  tlie^se  Indians  have 
exceedingly  valuable.    The  best  districts  and  richest  mines  ia 

Nevada,  since  the  lirst  discovery  of  the  Keese  Itiver  district , 
en  shown  to  the  white  prospectors  by  Indian  guides.  They  gen- 
ring  first  to  the  [)rospector  specimens  of  the  '•  napyas,''  or  quart/ : 
lis  looks  well,  they  are  promised  a  horse  or  some  small  sum  oi 
or  showing  the  lo(*iiIity.  As  laborers,  they  are  used  for  ])ackin^ 
»r  down  hill,  for  whet*lingaway  ilirt,  for  cutting  bunch  grass  or 
Ifor  all  the  rougher  work  re([uired  about  new  mines.  They  are 
y  paid  frt>m  fifty  cents  tt)  one  <lollar  per  day,  with  fiM)d. 
eneral  results  of  the  year  l.S(»S-\>0  may  be  summed  up  as  I'ol- 

slight  reduction  in  the  prices  of  freights  and  mercluuidise. 

reduction   in   the  rates  of  white  labor;  but  twoexperiinenl.*-. 
to  be  successful,  in  usin;;-  Chinese  labor.         ^, 
9speetiug  in  the  neighhoiliood  of  the  railroad  greatly  si  inuilated. 
)  in  limestone  districts. 

scovery  and  opening  up  of  several  new  and  promising  districts, 
which  are  already  yieUling  handsomely.     On  the  other  hand, 
old  and  hitherto  highly  esteemed  districts  have  been  negh'cU.'<l. 
K)me  cases  almost  tleserted. 

esent  the  country  seems  to  be  in  a  stat(.»of  transition.     Develop 
Lave  i)roved,  beyonil  doubt,  the  exisU?nce  of  very  rich  mines  and 
}  in  Eastern  Nevada,  and  have  shown  at  the  same  time  that 
f  them  cannot  now  be  worked  with]»rolit.    To  make  thcni  prolil- 
e  present  enormous  expense  of  mining  and  milling  must  be  n- 

Most  of  the  foreign  companies  owning  and  working  minims  ii. 
rt  of  the  State  are  of  Eastern  origin  and  incorporation.  Tin* 
and  superintendents  sent  out  by  thesci  companies  were  olten 
lOUgh  as  men,  but  poor  enough  as  miner's,  and  somoiinu's  poor 
from  both  standpoints.     It  IuisIkmu  fashionabhi  to  attribut^^  ih.*. 

of  most  mining  enterprises  to  tlio  blmuJers  and  incapacity  oi 
lismanagers.  This  would  bo  a  very  easy  solution,  but  I  thiidc  it 
LiDjust  one.  In  tlie  first  place,  if  the  mines  had  been  as  rich  as 
?re  claimed  to  be,  selected  idiots  could  not  so  s<H)n  have  bronglu 
iterprises  into  the  iiuancial  embarrassment  in  which  most  of 
K-edily  found  themselves.  Secondly,  experience  has  shown  that 
>f  established  merit,  managed  with  the  greatest  shrewdness,  skill, 
inomy,  can  make  but  little  headway  against  existing  prices  and 
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[>roce8ses.  Mismanagement  is  bad  enongh:  but  if  there  had  been 
nothing  else  in  the  way  of  success,  there  would  have  been  fewer  fiftilares. 
A  brief  examination  of  the  local  circumstances  attending  the  mining 
and  milling  of  ores  in  Eastern  Nevada  will,  I  think,  point  out  the  diffi- 
culty and  indicate  the  remedy. 

The  ores  of  Eastern  Kevada  may,  for  practical  purposes,  be  divided 
into  two  classes : 

1.  Chloride  ores,  in  which  the  silver  occurs  almost  entirely  in  the  form 
of  the  chloride  of  silver,  (sometimes  associated  with  the  bromide  or 
iodide,  or  both.)  White  Pine  district  affords  the  best  examples  of  the 
occurrence  of  thm  kind  of  ore.  It  occurs  also  in  most  of  the  other  silver 
districts,  but  mrely  in  such  quantity  and  purity.  '  This  ore  can  be  worked 
without  roasting,  and  can  bo  profitably  milled  for  $2  J  to  $25  per  ton. 

2.  Sulphuret  ores.  Autimouial  ores  would  be  a  better  name  for  this 
class,  but  the  foregoing  is  the  designation  generally  used.  The  great 
bulk  of  the  Eastern  Nevada  ores  are  comprised  in  this  class.  In  these 
ores  the  silver  occurs  united  with  more  or  less  antimony  (for  which,  in 
rare  cases,  arsenic  is  substituted)  and  sulphur.  The  minerals  belong 
to  the  great  family  of  sulphautiinouiurets,  with  the  products  of  their 
decomiK)sitiou.  Among  the  more  prominent  may  be  mentionckl  ruby 
silver,  stephauite,  imlybasite,  tetmhediite,  stelefeldtite.  and  many  others. 
This  class  of  ore  must  be  roiisted  in  order  to  extract  tlie  silver.  It  can- 
not  now  be  milled  profitably  for  less  than  $40  to  $45  per  ton. 

It  is  impossible  to  give  any  reliable  figures  as  to  the  expense  of  min- 
ing these  oro«.  There  are  few  mines  which  have  be^n  regularly  and  sys- 
tematically worked  for  any  considenible  length  of  time,  and  the  local 
circumstances  are  widely  various.  Que  mine  has  i>erhaps  a  broad  vein 
or  deposit,  easily  worked  from  the  surface,  and  another  a  narrow  but 
rich  vein,  which  can  only  be  reached  through  regular  hoisting  works; 
or  one  has  easy  picking  and  the  other  hard  blasting  rock.  Moreover 
the  stage  of  development  has  much  to  do  with  the  expense  of  taking 
out  the  ore.  Hence  no  average  estimates  worthy  of  confidence  can  well 
be  made.  In  some  rare  instances  the  cost  of  extraction  has  not  been 
more  than  $5  per  ton,  while  in  others  it  has  exceedcKl  $100.  Chloride 
ore  being  usually  near  the  surface  and  the  result  of  decomposition,  can 
generally  be  extracted  for  considerably  less  than  sulphuret  ore,  which 
occurs  lower  down  and  often  only  below  the  water-line.  It  is  probably 
safe  to  say  that  chloride  ore  which  pays  less  than  $35  per  ton,  and  sul- 
phuret ore  which  pays  less  than  $60  per  ton,  are  worked  only  at  a  los^ 
to  the  miner.  This  assumes  for  chloride  ore,  $10  for  mining  and  $25  for 
milling ;  and  for  sulphuret  ore,  $15  for  mining  and  $45  for  milling  per 
ton. 

The  foregoing  facts  are  alone  amply  sufficient  to  explain  to  any  min- 
ing engineer  the  failure  of  so  many  mining  enteri)rises  in  Eastern  Nevada. 
Oi-e  which  elsewhere  is  ranked  as  first-class  is  here  only  worthless  dirt. 
Experience  throughout  the  world  has  shown  that  mines  generally  yield  a 
large  proportion  ot'low-gnide  to  a  small  proportion  of  high-grade  ore»  and 
this  country  is  no  exception  to  the  rule.  A  few  cases  haveoccurrexl  when 
mines  have  for  some  time  y  ieldetl  large  a  mounts  of  very  high-grade  ore,  but 
there  is  no  ca^  known  where  this  has  continued  permanently,  smd 
no  sane  engineer  would  base  his  calculations  on  such  an  exi>ectation. 
The  rule  is :  "  Bely  on  your  low-grade  ore,  and  hope  for  high-grade.''  Uere 
the  rule  is  reversed,  and  we  are  comi>elled  to  rely  ujion  our  hoiK).  In 
well-managed  mines  elsewhere,  almost  all  the  valuable  mineral  which 
comes  out  of  the  mine  is  saved  and  beneficiated.  Here  we  throw  one 
liberal  portion  on  the  dump-pile  and  lose  another  in  the  mill.    A  mine 
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produces  ten  tons  of  ore  per  <ljiy ;  oigbt  tons  are  low-^ade  and  pro  to 
the  dump-pile ;  two  tons  are  hi;^h-(yrade  and  go  to  the  mill.  Out  of  the 
assay  .value  of  these  two  tons  eighty  i>er  cent,  is  paid  to  the  miner,  fi-oin 
which  he  deducts  890  to  be  paid  for  mill  charges.  The  remainder  must 
pay  him  for  mining  and  extracting  ten  tons,  and,  if  possible,  a  proiit  on 
his  outlay  besides.  The  won<ler  is  not  that  many  mining  enterpiist^s 
bave  faile<l,  but  that  any  have  succeeded.  It  should  be  rememb<»red 
that  no  effort  is  made  to  dress  the  ores.  They  are  i*oughly  sortwl  in 
chunks  as  they  come  out  of  the  mine,  and  so  go  to  the  mill. 

The  ditficulty,  then,  seems  to  be  that  only  high-grade  ore  can  l)e  i)ro- 
titably  worked  with  present  ])ncA»8  and  processes;  and  it  is  not  often 
that  such  ore  can  be  obtained  in  large  amounts.  It  is  suiprising  how 
much  of  this  high-grade  ore  is  extracted.  The  county  of  Ijander  i)aid 
taxes  on  $2,278,749  43  bullion  produced  during  the  year  ending  July  1, 
18t>9.  The  figures  for  the  county  of  Nye  for  this  year  are  not  now  beforo 
me,  but  I  find  by  tlie  St^ite  controller's  ]mblished  ivport  that  for  the 
first  three  quarters  of  1868  this  county  paid  taxes  on  $722,G28  42  of  bul- 
lion. This  bullion  does  not  come  from  one  locality,  as  in  the  case  of 
the  Comstock,  but  from  a  gieat  iiumlK»r  of  mines  scattered  about  heit) 
and  thei^e  in  different  districts;  and  almost  all  of  it  is  the  pi'oduct  of 
what  would  anywhere  else  be  considered  as  extraordinarily  high-grade 
ore — not  made  high-grade  by  judicious  and  skillful  dressing,  but  raw, 
nnconcentinted,  almost  as  it  came  out  of  the  earth.  If  this  is  the  pro- 
duct of  the  high-grade  ore  only,  what  would  be  the  product  if  all  the  ore 
were  worked  f 

One  fact  at  least  is  c^jnclusively  established  by  the  foregoing  figures. 
These  uiines  have  yielded  and  are  still  yielding  large  quantities  of  silver. 
The  problem  now  remaining  is  to  reduce  the  exjiense  of  extraction  so 
m  to  make  them  yield  a  proiit  commensurate  with  the  capital  and  laboi 
which  they  require.  This  problem  is  in  the  hands  of  an  enterprising, 
inventive  and  thrifty  people,  and  its  solution  cannot  be  very  dist^int. 
It  will  require  but  little  examination  to  see  whore  these  exiwnses  can 
be  reduced. 

A.  Lobar. — ^The  ruling  nites  for  common  labor  are.  far  too  high.  The 
iiyustice  of  classing  skilled  and  ignorant  labor  together  has  already  been 
alluded  to.  An  exi)erienced  practical  miner,  who  understands  the  pecu- 
liarities of  the  mines  and  the  breaks  and  dislocations  of  the  veins,  whoso 
re*Mly,  intelligent  help  and  quick  suggestion  might  Imj  of  great  iH'netit 
in  any  of  the  emergencies  to  which  all  mines  are  subject,  earns  and  de- 
?vTves  high  pay;  but  such  men,  and  there  are  many  of  them,  shoidd  Im^ 
t'oremen  or  superintendent*^,  instead  of  conimon  miners.  There  is  no 
;;ood  reason  why  ordinary,  unskilled  lal)or  should  bo  cheap  elsewhere 
and  dear  here.  The  country  is  easy  of  access ;  the  cost  of  living,  though 
relatively  greater  than  in  other  States,  is  nevertheless  entirely  dispro- 
]»ortiouate  to  the  high  pricio  paid  for  work;  and  the  climate,  though  cer 
rainly  not  always  agreeable,  is  almost  univeisally  healthy.  Nor  has  it 
proved  th.it  the  laboring  class  has  generally  benefited  by  the  existing 
Htate  of  things.  Many  sliining  examples  there  certainly  are,  where  in- 
•iustry  and  economy  have  tak«»n  advantage  of  high  w.ages;  but  in  the 
majority  of  instiinces,  the  working  man  earns  the  money  only  to  enrich 
^he  gambler  or  the  dram-seller.  One  good  reason  might  perhaps  be 
SLSsigned  for  the  continuance  of  these*  high  rates,  and  that  is,  that  it  i?» 
of  great  help  to  many  prospect<>rs,  (who  are  doing  the  hardest  and  best 
-ork  in  the  State,)  as  it  enables  them  to  earn  in  a  few  months  enough  to 
supply  them  with   i)rovisi<>ns  and    materials  for  the   remainder  of  the 
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year.    But  there  is  no  use  in  finding  new  mines  if  we  cannot  make  them 
available  when  they  are  found. 

Ohinese  labor  is  cheap  and  docile ;  but  there  are  serious  dissylvant 
ages  connected  with  it,  which  need  not  be  developed  here.  White  laboi 
can  be  imported  into  the  country,  enough  to  supply  its  M'ants  and  a( 
rates  which  will  be  fair  to  both  employer  and  employ^ ;  and  this  will 
probably  be  the  actual  cour^  pursued,  unless  the  resistance  and  uiirea» 
oning  obstinacy  of  the  working  miuerH  shall  force  employers  to  a  still 
more  radical  change. 

B.  Fuel — ^Thisisoneof  the  principal  items  of  ex]Kmse  in  both  mining 
and  milling.  The  wood  used  comes  from  the  mountain  ranges,  some  ol 
which  are  well  covered  with  timber,  some  sparsely,  and  others  not  a1 
all.  The  principal  varieties  are  white  pine,  nut  pine,  cedar,  and  monn 
tain  mahogany.  Nut  pine  and  cedar  are  most  common,  and  the  formei 
makes  excellent  fuel.  The  price  of  wood  in  districts  which  have  been 
much  develoi)ed  and  where  the  demand  is  considerable,  is  rarely  lesf 
than  $10  per  cord.  The  supply  is  at  best  but  limited ;  and  the  trees 
grow  so  slowly  that  there  is  almost  no  prospect  of  a  new  growth  to  take 
the  place  of  those  cut  down.  Wootl  enough  can  be  procured  for  a  fe« 
years,  even  allowing  for  a  much  larger  consumption  than  the  prei^ent: 
but  after  that  the  fuel  must  be  supplied  from  some  other  source.  Prob 
ably  north  and  south  raili*oads  will  eventually  furnish  the  country  witl 
this  necessity  by  bringing  in  coal  from  the  immense  coal-iiekls  east  oj 
Salt  Lake.  In  the  meantime,  a  great  improvement  could  be  made  in 
the  consumption  of  wood  for  mining  purposes  by  consolidating  the 
working  of  mines  and  using  few  shafts  wbei'e  nmny  are  now  kept  open, 
or  by  running  deep  tunnels  and  thus  escaping  the  heavy  exi>ense  ol 
hoisting  and  pumping  machinery  altogether.  A  great  dt*al  of  mone> 
is  annually  thrown  away  to  no  purpose  by  the  useless  multiplication  ol 
shafts,  when  one  large,  well-constnuaed  shal'r,  with  suitable  mjicliiner>', 
would  do  the  work  much  better  and  at  much  less  cost.  If  the  miue:^ 
are  owned  by  different  companies  and  they  cannot  otherwise  agree,  it 
would  be  much  wiser  to  sink  a  union  shaft  and  {niy  t\w  ext>ense  accord- 
ing to  the  work  done  and  advantages  derived.  Tliis  has  been  success- 
fully carried  out  elsewhere;  and  there  is  no  good  r(?ason  why  it  cannot 
be  done  here.  Many  of  the  mining  districts  of  this  part  of  Nevada  are 
admirably  situated  for  tunneling  piu'poses.  One  deep  tunnel  which 
penetnites  and  drains  the  veins  of  a  whole  hill  is  obviously  better  and 
cheaper  than  the  presc^nt  system  of  working  each  vein  by  its  own  shait 
or  incline. 

C.  ProcesscK. — Some  improvements  which  could  be  ea^sily  mmle  in  min- 
ing have  been  alluded  to  under  the  foregoing  head.  There  are  several 
other  i)oints  in  which  material  progress  can  be  made.  Annmg  these 
may  be  mentioued — 

1.  Single  hand  drills.  Mining  men  who  have  introduced  the  use  oi 
single  hand  drills,  espetrially  in  counection  with  giant  powder,  seem  to 
be  almost  unanimously  ot*  the  opinion  that  they  ar(»  mm*h  more  e<'Onomi- 
cal  than  the  ohl  system.  In  many  cases  one  man  can  do  the  work  ol 
two;  the  extent  and  quality  of  ea(*h  man\s  work  stiinds  for  itself,  anil 
his  pay  can  be  regulated  by  it;  a  good  driller  is  no  longer  dependent  on 
the  striker,  and  llie  work  is  much  more  easily  supervised.  A  still 
greater  improvement  in  this  direction,  which  li  destined  to  create  a 
radical  reform  whcn-cver  it  can  be  coiivi^niently  applied,  is  the  use  of — 

li.  JMacliine  drills.  Very  few  attempts  have  been  made  to  introduce 
tliese  great  labor-savers  in  lilast^'m  Nevada.     This  is  the  more  to  bo  re- 
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d  as  the  coontiy  seems  admirably  adapted  for  their  use.  If  they 
I  one  tithe  of  what  is  claimed  for  them,  they  may  be  safely  ooonted 
;  the  agents  of  the  coming  reduction  in  mining  expenses. 
I^iant  powder.  Of  all  the  new  explosives  which  have  recently  been 
1  to  the  public,  this  seems  to  be  the  only  one  which  can  claim  a 
m  in  the  miniug  regions  of  this  coast.  But  this  success  is  not 
it  qualification.  For  workiug  in  wet  ground,  as  in  the  bottom  of 
or  the  face  of  drifts,  its  superiority  is  unquestioned;  but  great 
is  expressed  by  good  practical  authority  whether  it  can  claim  any 
lenoe  over  black  powder  in  dry  ground  or  where  the  rock  is  not 
lard.  One  great  obstacle  in  the  way  of  the  introduction  of  this 
)r  is  the  high  price  at  which  it  is  sold.  The  current  price  in  this 
f  Nevada  has  been  $1  30  to  $1  60  per  iK>und,  or  from  six  to  seven 
the  price  of  black  powder.  It  can  certainly  be  afforded  at  a  much 
rate,  and  doubtless  soon  will  be. 

far  as  milling  processes  are  concerned,  the  opportunities  for  im- 
ment  and  reduction  of  exx>enses  seem  to  be  mainly  confined  to  one 
h.  The  ore  is  almost  invariably  crushed  dry,  as  it  must  generally 
«ted  after  it  leaves  the  battery.  After  centuries  of  experiment, 
ishing  apparatus  has  yet  been  discovered  which  does  its  work 
•  than  the  old-fashioned  stamp  battery,  with  its  few  modem  im- 
meuts.  The  alligator-jaw  ex-ushers,  from  which  so  much  was  hoped, 
they  failed  in  superseding  the  battery,  proved  extremely  useful  as 
junct  to  it;  and  few  well-constnictod  mills  are  now  without  such  a 
3r  to  preimre  the  heavy  ore  for  the  stamps.  Experience  has  shown 
leavy  stamps  of  seven" hundred  to  eight  hundred  and  fifty  pounds 
run  at  a  rapid  rate,  my  eighty-five  to  one  hundred  drops  i)er 
e,  do  more  and  better  work  than  any  others;  and  while,  a  few 
ago,  a  ten-stamp  dry-cnisliing  mill  was  believed  to  be  doing  good 
f  it  crushed  seven  to  eight  tons  in  twenty-four  hours,  now  such  a  mill 
crushes  the  same  amonnt  in  twelve  hoius. 

t  great  item  of  expense  in  treating  Eastern  Nevada  oies  lies  in  the 
ng.  The  sj)edal  object  of  thepi*ocess  of  roasting  is  to  convert  the 
,  otherwise  combined  in  the  ore,  into  the  chloride  of  silver.  The 
de  ores,  it  will  be  remembered,  already  have  their  silver  in  this 
and  consequently  they  require  no  roasting.  ]Mills  which  work 
ores  only,  and  are  sure  of  a  constant  and  abundant  supply,  can 
afford  ti)  reduce  for  a  less  sum  than  that  formerly  given.  Indeed 
*ice  of  such  milling  in  Virginia  ought  soon  to  rule  in  Eastern  Nevada 
as  the  process  is  nearly  the  same,  and  the  cost  here  should  be  about 
it  is  there.  But,  withthe  exception  of  a  few  mills  in  White  Pine 
ct,  most  of  the  Eastern  Nevada  mills  are  calculated  for  the  reduc- 
f  sulphuretores,  and  are  therefore  dry -crushers,  and  provided  with 
Dg  ftirnaces.  The  cost  of  roasting  ranges  from  $15  to  $20  \>ev  ton. 
he  process  in  the  present  reverl^ratories  is  tedious,  clumsy,  and 
lesome.  It  is  in  this  direction  that  a  great  advance  is  necessary  and 
jle ;  and  the  continuance  of  the  present  awkward  and  expensive 
)d  is  a  scandal  upon  American  ingenuity.  Several  improvements 
r.lready  been  suggested,  of  which  the  chloridizing  furnace  of  Mr. 
Stetefeldt  is  the  most  prominent  and  promising.  An  experimental 
ce  of  Mr.  Stetefeldt's  design  was  erected  in  1807,  at  the  mill  of  ths 
Kiver  Company,  Ophir  Canon,  Nye  County,  and  the  result  was  en- 
satisfactory  to  all  partie^s ;  but  the  unfortunate  failure  of  the  com- 
in  New  York,  before  working  furnaces  were  put  up,  delayed  further 
•ess  until  this  year,  when  a  workiug  furnace  was  built  at  Iieno,  Ne- 
,  for  an  English  company.    This  has  aheady  (November,  IJSGO^  been 
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thoroughly  tested;  and  its  sncoess  will  probably  effect  a  change  in  the 
whole  system  of  working  solphnret  ores. 

Amalgamation  is  carried  on  in.  1.  Freiberg  barrels;  2.  Oalifomia 
pans.  Notwithstanding  the  length  of  time  during  which  this  process 
has  been  used,  no  definite  conclusion  has  been  reached  as  to  which  of 
these  methods  is  preferable.  Mill  men  seem  to  be  content  to  let  tem- 
porary convenience  guide  their  choice,  and  are  generally  in  favor  of  the 
method  to  which  they  are  most  a(icustomed.  It  is  highly  desirable  that 
tills  question  should  be  determined,  and  either  barrels  or  pans  definitely 
settled  upon  as  the  better  app.iratus. 

The  mills  usually  return  eighty  per  cent,  of  the  assay  value  to  the 
miner,  although  in  special  cases,  and  for  high-grade  ore,  eighty-five 
or  even  ninety  percent,  is  returned.  Probably  there  are  few  cases  where 
the  mill  does  not  save  moix)  than  eighty  per  cent,  and  this  surplus  gen- 
erally goes  to  the  pixifit  of  the  mill. 

Very  little  has  been  done  toward  beneficiating  the  tailings,  notwith- 
standing their  known  richness.  The  principal  obstacle  seems  to  be  that 
there  is  not  yet  a  suQiciout  quantity  in  any  one  place  to  warrant  t^e 
erection  of  suitiible  works. 

D.  Taxation  on  the  proceeds  of  mines. — By  the  amended  revenue  act 
of  18G7,  a  State  tiix  of  1.25  |>er  cent,  is  levie<l  on  the  proceeds  of  mines. 
To  this  the  county  tjix  is  added,  which  swells  the  total  to  2.90  or  3  per 
cent.  The  law  i)rovides  that  the  value  of  the  ore  shall  be  estimated  on 
the  dump  l>efore  milling,  and  that  the  sum  of  $18  i>cr  t.on  shall  be 
allowed  free  from  t<vx  for  the  expense  of  extraction  and  reiluction  of 
ore  which  does  not  rerjuire  roiisting,  and  $40  per  ton  for  ore  worked  by 
the  IVeiberg  or  masting  process.  The  ores  of  the  Oomstock  lode,  in 
Storey  County,  which  come  under  the  former  ])rovision,  are  genenilly 
low-grade,  and  are  mine<l  and  milled  on  so  large  a  scale  that  $18  proba- 
bly pays  the  total  expense  of  extracting  and  reducing  a  large  proportion 
of  them.  The  ores  of  E.ustern  Nevada,  on  the  other  hand,  are  of  high 
grade,  and,  as  has  already  been  shown,  the  expense  of  mining  and  mill- 
ing them  is  very  heavy,  far  exceeding  the  amount  allowe<l  by  law  for 
that  ])uqx)se.  In  very  many  cases,  after  mining  and  milling  expenses 
are  paid,  thei'e  is  a  considerable  loss  to  the  miner,  upon  which  he  is, 
nevertheless,  compelled  to  pay  a  tax.  This  tax  is  made  a  lien  upon  the 
mine;  and  no  matter  whether  the  ore  is  tiiken  out  and  worked  for 
the  benefit  of  the  owner  of  the  mine,  or  by  parties  le^ising  from  him, 
or  even  by  parties  working  without  his  consent,  the  mine  is  held  for  the 
tax  levied.  If  A  owns  a  mine,  and  B  extracts  ore  froai  it  without  A's 
permission,  and,  owing  to  the  heavy  expense  of  mining,  loses  money  by 
his  surreptitious  speculation,  A's  mine  must  actufilly  pay  the  tax  on  B's 
loss,  unless,  indeed,  B  himself  i)ays  it,  which  he  treiiuently  omits  to  da 
The  ui\just  operation  of  this  law  is  clearly  shown  by  the  State  controller'^ 
report  for  the  ye^ir  18J8.  The  following  table  is  collated  from  pages  49 
and  50.    The  returns  for  the  last  quainter  of  18GS  were  not  then  in. 
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^HTierlf  OMMmeiil  rolls  of  tkenroceetU  of  mines  for  the  qnariera  emdimg  March  31,  June 
«  30,  and  September  llO,  1668. 


CSouutj. 


(oraiMid). 
(oraaaoid). 
(OKcsaoiil). 
Total 


Quarter. 


Second. 
Seoond. 
Third.. 
Third.. 


Totel. 


Total. 


Lander  and  Nye 


Finit.  . 
Second. 
Third.. 


nrst... 
Secoml. 
Third.. 


Qoantity. 


Tom.  Uul 
44.017  31^ 
8,317  1,400 
94,  488  1, 330 
19,781  !e30 
9-i,  470  910 
19. 468  1,  470 


377, 5G9  1,G30 


3,003  687 
3,158  l,n08 
1,941  1.138 


6, 103  1. 733 


1,903  403 
SI  4C0  85 
3,  C13      138 


6.976      5<?6 


13,  OeO      319 


Average 
value 


130  41.7 


89  69.5 


30  93 
1  34 


174  61.3 
310  8a  Ti 
371  13.9 


133  4'X  5 

113  36.1 

81  ca3 


Total  valae. 


$1,338,873  33 

9,738  16 

3,  eW,  883  73 

31. 497  SO 

3. 767, 083  03 

30, 187  Ti 


6, 969. 361  07 


3.'j0,311  13 
4r>5, 390  33 
730, 574  35 


1, 536. 075  70 


333.019  34 
376, 167  17 
313.441  91 


ri2,  G28  43 


Amomit  on 
which  tax 
ia  paid. 


9516,108  81 

9, 738  16 

1,141,978  17 

21, 497  30 

1. 119. 374  56 

96.187  73 


3, 864. 884  63 


270,077  39 
:{68,933  16 
637,  b63  33 


Amount 
of  tax. 


18,101  ei^ 
146  05 

17, 189  64 
383  46 

16,790  15 
393  81 


43,97^  73 


7,833  63 
10,098  97 
18,497  99 


1,376,87188     37,037  58 


lfi5,«>8  07 
1P3,  WhJ  53 
139,  837  IB 


4,787  74 
6,076  43 
4,4(M  CI 


4vnr.  8i.'7  83  !  15, 268  78 


3,24s,  7::  4  12 


1,774,CTO  71  '  52,296  31 


From  this  tabic  it  api>ears  that  iiiK)ri  ii  total  value  ot*  80,9()y,201  07 
the  county  of  Storey  paid  a  Uix  ol*  $12,07:3  72,  while  upon  less  than  onc- 
fourUi  ot*  that  vahie,  the  county  of  Lander  paitl  a  tax  of  8.']7,027  5S,  and 
the  two  counties  of  Eastern  Nevada,  Lander  and  Nye,  (Whit^i  Pine  and 
Eiko  Counties  were  then  comprised  in  Lander,)  paid  nearly  810,000  more 
tax  than  JStorey  upon  a  production  of  a  little  less  than  oue-tiiird.  An 
indastry  like  mining,  which  is  just  struggling  into  existence,  is  greatly 
iDjiux^d  and  depressed  by  taxation  which  discriminates  against  instead 
of  in  favor  of  it;  and  there  is  every  probability  that  the  next  legisla- 
tnre  will  amend  the  revenue  law  so  that  it  shall  no  longer  be  counted 
imoug  the  obstacles  in  the  way  of  successful  and  prolitable  mining. 

1  have  thus  considered  four  of  the  principal  items  of  expense  in  min- 
ing and  milling,  and  pointed  out  how  they  may  be  reiluced  and  a  great 
Mivauce  eHected.  To  these  should  bo  added  one  other  item,  which  was 
eixplained  in  considering  the  eliect  of  the  completion  of  the  Pacific  niil- 
rdiiroad,  viz :  the  high  rates  of  freight,  merchandise,  mining  materials, 
&C.  It  is  curious  to  observe  how  all  these  high  prices  hang  together 
aod  are  8upi>orted  by  each  other,  and  how  all  efitbrts  at  reform  and  im- 
provement in  one  dii*ection  are  defeixted  by  blind  conservatism  in  others. 
The  railroad  companies  and  freighters  complain  that  a«  the  business  is 
not  large,  high  fi-eights  are  necess;iry ;  the  merchants  complain  that 
Riiice  freights  are  high,  high  prices  for  goods  are  necessary ;  the  labor- 
ens  complain  that  since  goods  and  the  necessaries  of  life  are  high,  they 
most  have  high  wages  for  labor ;  the  dealers  in  wood  complain  that  since 
labor  and  horse-feed  are  high,  they  must  demand  a  high  price  for  fuel; 
the  miner  complains  that  since  fuel  and  labor  are  high,  he  can  only  ex- 
tract high-grade  ore;  the  mill  man  complains  that  since  fuel  and  labor 
s^  high,  and  only  high  grade  ore  in  limited  quantities  can  be  worked, 
he  must  have  a  high  price  for  milling;  and  mechanics,  artisans,  lawyers, 
physicians,  in  short,  everybody  who  has  anything  to  sell,  declares  that 
Kiitce  everything  else  Ls  high,  he,  too,  must  have  a  high  pri(X)  for  his 
ftnicles  or  services,  in  order  to  keep  up  with  the  rest. 
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The  early  pioneers  of  Eastern  Nevada  undertook  great  mkB  and 
endared  great  hardships ;  they  plunged  fearlessly  into  an  unexplored 
desert  j  the  country  yielded  nothing  edible  except  pine  nuts,  and  it  was 
7ery  difficult  and  extremely  expensive  to  bring  in  supplies  from  Califor- 
nia^ they  carried  on  their  explorations  among  mountains  and  valleys 
where  one  may  often  travel  for  days  without  finding  water,  and,  with 
the  agonies  of  thirst  before  them,  were  frequently  compelled  to  abandm 
their  animals  and  baggage,  and  make  the  best  of  their  way  to  the  near- 
est spring.  Unacquainted  with  the  climate,  and  unprepared  for  its  pecu- 
liarities^ the  first  winter  prostrated  hundreds  of  them  with  a  dangerous 
and  paii^l  sickness,  and  great  numbers  of  these  unfortunate  adven- 
turers died  in  their  miserable  tents  and  hovels,  less  from  disease  than 
from  the  want  of  proper  shelter  and  suitable  care.  In  these  days  and  un- 
der these  circumstances,  high  wages  were  paid  and  deserved ;  and  higjtL 
prices  were  natural  and  proper.  But  that  time  has  passed,  and  with  it 
the  risks,  hardships,  and  discomforts  which  belonged  to  it ;  and  the  con- 
tinuance of  the  old  abnormal  prices,  under  new  and  improved  circum- 
stances, is  not  only  unjust,  but  suicidal. 

How  long  shall  this  condition  of  things  last  I  How  long  shall  folly 
and  obstinacy  delay  the  development  of  a  country  which  ought  to  rank 
among  the  greatest  bullion-producing  districts  in  the  world  f  Every- 
body sees  that  reform  must  come,  but  very  few  seem  to  be  willing  to  do 
anything  towards  hastening  it. 


CHAPTER  XIX. 

LANDER    COUNTY. 

During  the  year  1869,  two  new  counties  were  organized  out  of  por- 
tions of  Lander  County.  White  Pine  County  may  be  said  to  com])rise 
the  southeastern  quarter  of  the  old  county,  and  was  organized  Apiil  1. 
Elko  County  comprises  the  northeastern  quaiter,  with  an  additional 
strip,  about  thirteen  miles  wide,  on  the  west,  and  was  organized  on  the 
5th  of  July. 

BEESE  ErVEB  DISTRICT. 

This  district  contains  over  six:  thousand  mining  claims,  and  is  the  pio- 
neer district  of  Eastern  Nevada.  The  city  of  Austin,  the  county  seat 
of  Lander  County,  is  the  principal  "camp''  in  the  district.  It  lies  in  a 
caiion  between  two  hills,  (Lander  and  Union,)  upon  which  the  best  known 
mines  of  the  district  are  located.  The  present  population  of  the  district 
is  estimated  at  between  three  and  four  thousand. 

The  price  of  labor  has  already  been  given ;  the  cost  of  fuel  ranges 
from  $9  to  811  per  cord ;  the  cost  of  quicksilver  68  cents  per  pound,  and 
of  salt  about  $40  per  ton.  Lumber  (California  clear)  costs  $200  per 
thousand,  and  native  or  Beese  River  lumber,  $100.  Mining  timbers  (six 
feet  long  by  six  inches  square)  cost  about  $75  i)er  hundred.  A  ten- 
stamp  mill  of  the  California  pattern  could  be  erected  at  an  expense  of 
840,000  to  $50,000.  A  twenty-stamp  mill  would  cost  from  $70,000  to 
$90,000. 

Mines. — ^The  general  characteristics  of  the  mines  of  this  district  havt 

been  sufficiently  described  in  preceding  reports^  and  it  is  now  only 

necestiary  to  briefly  recapitulate  the  main  points.    They  are  true  fissure 
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veinSy  narrow  bat  rich,  nmnerons  and  close  together,  and  frequently 
cany  rich  {sockets  of  chloride  ore  near  the  soriace.  There  are  two 
daaaes  of  veins,  one  striking  northwest  and  southeast,  and  the  other 
north  and  south,  of  which  the  former  are  believed  to  be  the  older,  and 
known  to  be  the  more  valuable.  The  country  rock  is  granite,  except  in 
the  northern  portion  of  the  district,  (formerly  known  as  Amador  district, 
but  now  consolidated  with  Seese  JEttver  district,)  where  slate  occurs. 
Both  chloride  and  sulphuret  or  antimonial  ores  are  found,  the  former 
above  and  the  latter  below  the  water  line. 

Of  tlie  great  nombw  of  locations  which  api)ear  on  the  mining  records,  ^ 
ecnnparatively  few  have  been  opened  to  any  extent.  In  the  fever  of  the 
eariy  excitement,  every  little  streak  of  quartz  or  of  anything  which  a 
wila  imagination  could  believe  to  resemble  quartz,  was  locat^  and  1*0- 
located^  nntal  there  was  absolutely  a  dearth  of  names  to  apply  to  min- 
ing  daims.  Most  of  these  locations  were  afterward  abandoned,  and 
only  the  more  jnromising  received  much  attention.  The  following  list 
oomprises  most  of  the  prominent  nunes  in  the  district,  upon  which  much 
¥0^  has  been  done,  and  gives  also  some  idea  of  the  manner  in  which 
^  tbey  have  been  oi>ened.  In  early  days,  claims  were  almost  invariably 
'  walked  by  means  of  inclined  shafts,  out  of  late  vertical  shafts  have 
been  generally  preferred. 

H.  Ex.  Doc  207 9 
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This  table  shows  that  many  of  the  prominent  mines  of  the  district 
are  now  lying  idle.  Some  of  these  have  not  been  worked  fcM*  one  or 
two  years,  and  the  inclines  and  drifts  are  now  inaccessible.  In  sach 
cases  information  as  to  the  depth  to  which  they  have  been  worked  most 
be  gathered  from  other  sources;  and  possibly  some  of  the  measare- 
meuts  given  in  the  table  are  inaccurate  in  this  respect.  In  several 
ca«es,  the  hoisting  works  have  been  removed.  This  frequently  indicates 
the  failure,  not  so  much  of  the  mine,  as  of  the  miner.  Often  develop- 
ment proves  that,  under  existing  circumstances,  the  ore  produced  is  too 
low  in  grade  to  make  its  extraction  profitable^  the  machinery,  which  is 
iu  demand  and  available  for  other  localities,  is  sold,  and  the  mine  shut 
down  to  wait  for  better  times.  There  are  many  claims  in  the  district 
from  which  very  rich  ore  has  been  extracted,  and  which,  under  favor- 
able conditions,  might  develop  into  excellent  mines;  but  they  have 
been  omitted  in  the  list,  and  only  those  given  upon  which  much  work 
has  been  done,  or  which  have  become  prominent  for  other  reasons.  It 
will  be  observed  that  quite  a  respectable  number  of  government  patents 
have  been  obtained  for  mines  in  this  district.  A  still  larger  number 
has  been  applied  for.  The  insecurity  of  the  old  miners'  titles  has  be- 
come so  obvious  that  there  is  a  general  desire  to  procure  settled  and 
definite  rights  which  are  not  dependent  on  doing  one  day's  work  every 
month,  or  a  jury's  idea  of  what  constitutes  such  a  day's  work. 

One  of  the  greatest  obstacles  in  the  way  of  successful  mining  in  Beese 
River  district,  is  the  great  number  of  small  veins  claimed  by  different 
individuals.  Each  mine  is  generally  worked  for  itself,  and  sometimes 
there  is  hardly  room  on  the  surface  for  the  necessary  buildings  and 
dumps.  On  Lander  Hill,  there  is  one  place  where,  within  a  space  of 
about  one  acre,  there  are  five  different  hoisting  works  belonging  to  dif- 
ferent owners.  This  is  obviously  a  very  expensive  and  inconvenient 
way  of  working  mines.  Again,  it  is  not  always  practicable  to  keep 
reserves  ahead  with  one  small  vein,  especially  m  cases  where  mine  and 
mill  are  owned  bj^  the  same  party.  Ore  must  be  obtained  for  the  nriD ; 
and  if  in  prospecting  ahead  a  barren  spot  is  reached,  the  known  re- 
serves must  be  attacked  to  supply  the  deficiency.  In  working  large 
veins  or  many  small  veins  this  difficulty  is  not  felt.  If  one  vein  is  tem- 
porarily barren,  there  are  others  to  fall  back  upon.  Much  better  work 
at  much  less  expense  could  be  done  on  Lander  Hill,  if  one  company 
owned  a  large  number  of  parallel  or  contiguous  claims  and  worked 
them  through  one  or  two  shafts,  or  through  a  deep  tunnel.  (See  report 
of  last  year,  page  79.) 

The  high  prices  of  fuel,  labor,  mining  materials,  &c.,  and  their  dis- 
couraging intiuence  upon  mining  enterprises  have  been  already  consid- 
ered. There  are  also  certain  difficulties  of  a  local  nature  with  which 
Reese  River  district  has  to  contend.    Prominent  among  these  are— 

1.  Irregularities  in  the  width  and  richness  of  the  veins.  Sometimes 
the  vein  "pinches"  and  becomes  a  mere  seam  in  the  granite,  or  the 
quartz  and  valuable  minerals  entirely  disappear  and  in  tiieir  place  ap- 
pears a  vein  of  clay ;  or  the  vein  widens  but  contains  hardly  a  trace  of 
silver.  The  deep  workings  of  the  past  year  have  giv^en  much  valuable 
iuibrmation  as  to  the  character  of  the  Lander  Hill  veins,  and  have 
shown  that  generally  they  are  wider  and  more  uniform  in  depth  than 
at  or  near  the  surface.  It  is  now  certain  that  many  of  the  small  claims, 
which  were  located  and  worked  as  distinct  veins,  are  only  spurs  or  off- 
shoots from  the  main  fissures,  and  unite  with  them  at  short  distances 
from  the  surface. 

i.\  Breaks  and  dislocations  of  veins.    These  have  proved  a  constant 
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source  of  vexation  and  confusion  ever  since  the  first  attempt  at  work- 
ing the  veins  of  Lander  Hill.  For  a  long  time  their  cause  and  nature 
were  entirely  misunderstood,  and  large  amounts  of  money  were  ex- 
pended in  seeking  for  lost  veins  in  the  direction  which  they  were  most 
unlikely  to  have  taken.  It  is  now  well  settled  that  great  slides  have 
carried  country  rock  and  ore  down  the  hill,  and  that  to  i*ecover  a  lost 
vein  it  is  necessary  to  follow  up  the  clay  seam  which  marks  the  slide, 
or,  what  is  generally  a  shorter  and  more  convenient  method,  cnt  straight 
through  the  solid  country-rock  until  the  vein  is  met  coming  down  again. 
The  number  of  these  slides  cannot  yet  be  determined,  but  it  is  certain 
that  there  must  have  been  at  least  two  great  movements  which  have 
cauaed  the  principal  '^  faults"  thus  far  encountered.  There  are  also  very 
many  small  faults  or  '^ jumps,"  where  the  vein  has  slipi)ed  a  few  feet; 
but  these  are  of  minor  imi)ortance  and  occasion  but  little  inconveni- 
ence. Again,  these  slides  appear  to  have  been  irregular  in  extent  and 
amount.  In  some  cases  the  slide  seems  to  have  had  a  pivotal  end ;  one 
portion  of  the  vein  has  slid  further  than  the  other;  and  thus,  what  is  a 
small  break  in  one  mine  is  a  large  one  in  another,  on  the  continuation 
of  the  same  vein.  In*other  cases  the  slide  has  been  deeper  in  one  por- 
tion of  the  vein  than  in  others }  and  thus  one  mine  meets  the  break 
near  the  surface,  while  another,  on  the  continuation  of  the  same  vein^ 
does  not  reach  it  until  a  considerable  depth  has  been  attained.  The 
great  importance  of  thoroughly  understanding  these  slides  and  faults  is 
too  obvious  to  need  comment.  They  have  been  developed  at  so  many 
different  points,  where  surveys  and  measurements  could  be  taken,  and 
have  been  observed  and  studied  for  so  long  a  time,  that  it  would  seem 
easy  to  obtain  a  good  practical  knowledge  of  them  and  of  the  general 
laws  by  which  they  are  governed.  Unfortunately,  the  two  companies 
whose  works  are  the  deei)est  and  most  extensive  on  Lander  Hill,  and 
who  possess  the  most  information  upon  this  subject,  are  unwilling  to 
make  public  their  costly  experience. 

3.  Bi&se  metals.    Tlie  veins  on  the  western  portion  of  Lander  Hill 
appear  to  carry  much  base  metal;  and  the  bullion  produced  from  tliem 
contsiins  so  much  copper  and  so  little  silver  that  sometimes  it  will 
hardly  pay  to  ship.    Tlie  base  minerals  are  copper  pyrites,  galena,  zinc- 
blende,  and  Others.     The  copper  pyrites  occurs  otten  as  a  brillijint 
crystalline  drusy  coating  on  the  sides  of  seams  or  tliin  fissures,  and 
was,  strangely  enough,  long  believed  by  the  miners  to  be  the  iodide  of 
silver.    The  unfortunate  result  of  the  deeper  workings  on  this  i)o^tiou 
of  the  hill,  and  the  general  belief  that  this  result  was  caused  by  the 
existence  of  a  "  base  belt,"  has  induced  an  almost  total  abandonment  ot 
the  mines  in  this  vicinity.    Although  this  imaginary  base  zone  may  be 
what  and  where  so  many  believe  it  to  be,  the  evidence  of  its  existence 
and  limits,  thus  far  produced,  is  certainly  very  unsatisfactory.    On  and 
near  the  surface  very  rich  chloride  ore  was  found ;  the  veins  were  gen- 
erally larger  and  more  regular  than  those  lying  east  of  the  so-called 
^base  belt ;"  and  the  whole  theory  seems  to  rest  upon  the  experience  of 
a  few  mines,  which,  at  a  depth  of  two  to  four  hundred  feet  on  the  vein, 
produced  ore  which  yielded  base  bullion.    What  is  wanted  is  a  deep 
shaft,  which  shall  tap  the  veins  at  a  considerable  vertical  depth,  and 
thoroughly  test  and  prosi>ect  them.    The  Trojan  shaft,  under  the  excel- 
lent superintendence  of  Mr.  John  HoweU,  is  now  going  down  on  this 
errand,  and  we  may  hope  for  important  developments  from  it  dui-ing 
the  coming  year. 

One  of  the  most  noticeable  features  of  mining  in  Eeesc  River  district 
has  been  the  partnerships  of  labor  which  have  been  formed  amoii^ 
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miners  to  work  the  reins  of  foreign  companies,  who  have  found  it  ii 
I)Ossible  to  do  this  themselves  without  loss.  These  partnerdiips  are 
very  common  occurrence,  and  are  generally  made  between  miners 
skill  and  experience,  who  frequently  employ  many  others  to  assist  the 
in  doing  the  work.  Of  course,  such  men  get  only  the  best  of  labc 
Good  miners  themselves,  they  are  stimulated  by  the  hope  of  a  ri< 
reward,  and,  being  thoroughly  acquainted  with  the  miners  arooi 
them,  they  employ  only  the  best,  and  get  the  worth  of  their  mone 
They  are  incorporations  of  industry ;  one  partner  runs  the  engine  ai 
does  the  blacksmithing  above  ground;  another  is  busy  running  a  dri 
or  breasting  a  rich  stope  below  ground,  and,  at  the  same  time,  snpc 
vising  the  work  of  the  men  employed  as  helpers,  while  two  more,  p€ 
haps,  relieve  these  at  the  end  of  the  shift.  These  little  companies  ma 
age  their  afEairs  with  a  shrewdness,  enterprise^  energy,  and  econon 
which  the  larger  companies  would  do  well  to  imitate ;  and  besides  pa; 
ing  a  fair  compensation  out  of  the  product  of  the  ore  to  the  legal  owne 
of  the  mine,  they  often  divide  among  themselves  a  very  handsome  sii 
plus.  Several  cases  are  known  where,  during  the  past  season,  indiii 
dual  miners,  with  no  capital  but  their  skill  and  experience^  and  i 
investment  but  their  labor,  have  netted  from  $3,000  to  $5,000  m  gold. 
The  minerals  found  in  Reese  Biver  district  have  been  arranged,  accon 
ing  to  Dana's  system,  in  the  following  table,  by  E.  N.  Kiotte,  mining  enfl 
neer,  of  Austin.  A  table  from  the  same  source  was  published  in  M 
Browne's  report  of  1867,,  page  430,  but  it  was  marred  by  typographic] 
errors,  and  also  defective  in  many  respects,  owing  to  the  fact  that  son 
of  the  minerals  were,  at  that  time,  necessarily  accepted  on  hearsay.  ] 
is  now  given,  revised,  with  the  addition  of  aU  later  discoveries. 

« 

I.  Native  elements :  Native  gold,  native  silver. 

II.  A.  Binary  componnds :  I.  Stibnite.  2.  Silver  glance,  embescite,  galena,  blend 
copx)er  glance,  stromeyerite,  pyrrhotine.  3.  Pyrites,  marcasite,  leacopyrite,  chalcop; 
rite,  mispickel,  molybdenite. 

B.  Ternary  componnds:  Pyrar^yrlte,  pioiutite,  tetrabedrito,  polybasite,  stephanit 

III.  A.  Binary  componnds  of  chlorine,  &c. :  Common  salt,  kerargyrite,  bromyrite,  iod; 
rite  (f ),  emboli  te. 

rv.  Componnds  of  flnorino :  Not  represented. 

V.  A.  Oxygen  binary  compounds:  Bed  copper,  hematite,  branmte,  hansmannit 
rutite,  pyrolnsite,  gothite,  mancanite,  psilomelan,  wad,  molybdite,  quartz,  opaL 

B.  Osjgpn  tern^y  componnds,  (salts:)  Pyroxene,  rhodonite,  hornblende,  chry 
olite,  epidote,  musco vite,  lepidolite,  oligoclase,  orthoclase,  sphene,  tourmaline^  chr3r8i 
colla,  scheeletino  (stolzite,)  hiibnerite,  (wolframite  f)  anglesite,  gypsum,  bante,  Jan 
site,  cyanosite,  copperas,  stetefeldtite,  pitticite,  niter,  glauber  salts,  calcite,  magnestt 
dolomite,  chalybite,  aragonite,  cerussite,  trona,  natron,  malachite,  azurite. 

VI.  Hydro-carbon  compounds :  Not  represented. 

The  production  of  the  mines  of  Beese  River  district  may  be  obtaine 
from  the  following  table,  which  has  been  kindly  furnished  by  Mr.  Thoma 
W.  Triplets  county  assessor  of  Lander  County.  The  table  gives  *th 
production  ^f  all  the  districts  in  Lander  County  for  the  year  endin 
July  1, 1869.  As  has  been  already  stated.  White  Pine  County  was  cu 
oif  from  Lander  County  on  the  1st  of  April,  1869 ;  and  consequently  tb 
production  of  White  Pine  is  included  in  that  of  Lander,  exceot  for  th 
last  quarter. 
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UMt  0/  producing  mhtea  in  Lander  Comtti/,  Smida,  im  JiUg  1, 1869.         ^ 
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Prwlnrt  for 

Tom. 

Lht. 

K 

as 

ao 
> 

1,S30 
93 

LOW 

l.SM 
1,735 

lieu 

MB 
!.«« 

1.4M 

1,5<3 

eoD 
an 

■i.w 

5M 
.1,1H 
I,IU 

i,d(a 

3U 

S 

'•i 

1 

1.4M 

1,1X14 
1,005 

1,M5 

I,B«1 

■■ffi 

I.C84 

i',ua 

•^ss 

1(T3.!»S  M 

£S?^  :;.;:::::■. 

S:S.ra 

SH-e;;;;; 

481136 

4,  Tin  OS 

7Si,7isin 

1,030  u 

a,  IDS  41 

i,oei94 

38,146  93 

10,374  33 

SOS 

i 

s 

M 

^il 

«,e»04 

5,HD  IS 

'SS 

875 

1 

J 

TO 

"til 

tm. 

WTilMKna 

' 

"SS 

3 

19 

158 
I« 

99 

1 

K«MeaiTOr. 

K-Vi 

136  MINES  AND  lONINa  WEST  OF  THE  ROOKY  MOUNTAINS. 


EtMfit  ofproduoiMg  m!ne$  im  Lander  Covntjfy  Nevada^  4^ — Continned. 


Name. 


aC.  Baker 

SentoRita 

Seymoar 

Stambolo 

StooewaU 

SnowDrop 

Timoke 

Toiyabe 

Troy 

Tnoramne    

Vedder 

ViiSlnia 

Vanooaver 

Wabash 

Washington 

Williams 

Watson 

Whitlatch  Yankee  Blade. 

Yankee  Blade 

Unknown  mines 


Distxict. 


BeeeeBiver. 
White  Pine. 
White  Pine. 
White  Pine. 
White  Pine. 
White  Pine. 
BeeseBircr. 
Reese  Biver. 
BeeseBiver. 
Beese  Biver. 
BeeseBiver. 
White  Pine. 
BeeseBiver. 
BeeseBiver. 
BeeseBiver. 
BeeseBiver. 
BeeseBiver. 
BeeseBiver. 
Beese  Biver. 


Amount  of  ore. 


Tons. 


1 
33 

e 
s 

68 

e 

13 


96 

14 

1 

8 


3 

6 

13 


3 
54 

716 


Lbs. 


738 
S45 

1,547 

1,354 
S57 
767 
904 

1,944 

1,103 
690 
346 
803 
748 
192 
496 

1,903 
890 

1,680 
360 

1,801 


Prodnct 

the  year  e 

July  1,1 


6.: 

9.1 

( 
9^« 

^\ 
6.1 

1.S 


I' 
i»i< 

196bS 


From  this  table  it  appears  that  7,667.559  tons  of  ore,  averaging  y 
nearly  $207  20  per  ton^  and  yielding  a  total  of  $2,278,740  43,  were 
tracted  and  reduced  in  Lander  County  daring  the  year.  Of 
amount,  3,190.25  tons,  averaging  $305  05  per  ton.  and  yielding  a  tots 
$1^63,208  70,  are  credited  to  White  Pine  district ;  178.862  tons,  a 
aging  $00  56  per  ton,  and  yielding  a  total  of  $16,100  14,  came  &om 
Chihuahua  mine  at  Newark,  in  White  Pine  County;  and  68  tons,  i 
the  high  average  of  $584  18  per  ton,  and  yielding  a  total  of  $30,724 
came  from  Cortez  district,  in  Lander  County.  The  remaining  4,230. 
tons,  averaging  $226  84  per  ton,  and  yielding  $050,617  05,  are  cred 
to  Beese  River  ^district.  In  this  last  amount,  the  proceeds  of  mi 
whose  names  are  unknown  to  the  assessor  are  included,  and  as  somi 
this  ore  probably  came  from  outside  districts,  the  true  productioi 
Beese  Biver  district  alone  may  probably  be  safely  put  at  $000,000.  1 
mines,  lying  side  by  side,  the  North  Star,  Manhattan  Company,  and  I 
North  Star,  Lane  and  Fuller  Company,  are  credited  with  $526,580  8 
this  sum.  These  two  are  the  only  mines  in  the  district  which  can 
said  to  have  been  regularly  and  systematically  worked  for  the  past  yt 
Many  other  mines  have  been  worked  spasmodically,  and  some  of  tii 
sufficiently  to  show  that  they  might  be  made  to  yield  richly  and  abn 
antly ;  but  their  owners  postpone  making  any  persistent  effort  tow 
developing  them  until  the  coming  of  better  days  and  lower  prices. 
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Thle  table  shows  that  the  batteries  reduced^  in  243  days'  ranningy 
4)516  tons  of  qoartz,  or  an  average  of  18.7  tons  daily,  which  is  about 
0.645  ton  per  day  per  horse-power  developed  by  the  fall  of  stamps, 

/^  ■=-  \^^^^ = 0.645.  '\  This  is  a  high  average^'for  dry  cmsh- 

ing,  though  not  quite  so  high  as  that  of  the  Mettacom  mill  running 
at  greater  speed.  The  number  of  men  employed  in  the  mill  is  58,  dis- 
tributed as  follows:  batteries,  3;  drying  kilns,  5;  pulp,  3;  coolers,  2\ 
lODs,  4;  retort,  1;  engineers,  2;  woodm^  3;  repairs,  2^  foremen,  2; 
roasters,  30;  assayer,  1. 

Estimates  of  work  for  the  rest  of  1869. 

Oregon  shaft,  180  tons  per  month,  6  months 1, 080  tons. 

East  North  Star,  60  tons  per  month,  6  months 360  tons. 

custom  ore,  160  tons  per  month,  6  months T      960  tons. 

Total 2, 400  tons. 


The  aggregate  production  of  the  mill  for  1869  will  therefore  be  not 

ttr  from  $670,000,  reckoning  the  North  Star  and  Oregon  ore  at  $130, 

aid  the  Custom  ore  at  $200  per  ton. 

>uring  the  year  ending  July  1, 1869,  the  Manhattan  Com- 
pany has  extracted,  principally  from  the  North  Star 
ledge,  1,988  tons  of  ore,  at  a  cost  of $102, 074  45 

Vhich  includes  everything  but  the  dead- work  of  extending 
dhfts;  this  amounted  to 48, 945  17 

(faking  an  aggregate  mining  expense  of 161, 019  62 


The  amount  of  stoping  ground  opened  is  1,894  linear  feet,  with 
MN)  feet  backs,  or  more  than  10,000  square  fathoms.  I  think  the  present 
werves  of  the  mine  contain  at  least  5,000  tons  of  good  ore.  The  North 
3tar  shaft  is  320  feet  deep.  The  average  number  of  men  employed  in 
the  mine  during  the  year  referred  to  was  64.  The  aggregate  of  days' 
work  was  20,613,  making  320  days  the  average  working  year.  The 
company  is  using  black  powder,  with  single-haud  drills.  The  latter  wiU 
be  employed  altogether,  as  soon  as  tools  can  be  secured.  There  has 
been  no  difficulty  in  introducing  them  thus  far.  Giant  powder  is  em- 
ployed in  sinking  shafts,  and  when  the  ground  is  very  hard.  The  prin- 
cij^  objection  to  its  use  is  the  high  cost. 

Estimate  ofoasU  of  mining  and  redwing  ores  in  Beese  Biver  distriat, 

Population  of  district :  Between  three  and  fonr  thousand.* 

Wages  of  firat-class  miners :  Fonr  dollars  per  day. 

Wages  of  second-class  miners :  Four  dollars  per  day. 

Wages  of  surface  laborers :  Four  dollars  per  day. 

Co«t  of  lumber :  One  hundred  and  twenty  dollars  per  thousand. 

Cost  of  mining  timber :  Seventy-live  cents  for  six  inches  by  six  feet. 

CQ«t  of  common  powder:  Twenty-two  to  twenty-six  dollars  per  one  hundred  pounds. 

Cost  of  giant  powder:  One  dollar  and  forty  cents  to  one  dollar  and  fifty  cents  per 

Cost  of  auicksUver :  Sixty-eight  cents  per  pound. 
Cost  of  treight  from  Argeuta :  Two  cents  per  pound. 
Cost  of  fuel :  Nine  to  eleven  dollars  per  cord. 

Cost  of  ten-stamp  miU,  California  pattern,  including  freight,  erection,  &c. :  Forty 
^iOQMUid  dollars  to  fifty  thousand^ollars.  * 

^JSstimaled. 
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Cost  of  twenty-stamp  mill,  fireighti  erection,  &c. :  Seventy-five  thousand  dollars  to 
one  handled  thousand  dollars.  * 

The  mining  cottt  per  ton  of  ore  varies  at  the  same  mine  excessively,  accoiding  to  the 
-width  of  the  vein  and  hardness  of  the  ffronnd.  In  the  Manhattan  I  believe  it  has 
been  as  hiffh  as  fll^  dollars  per  ton ;  and,  indeed,  the  average  cost  per  ton  for  the  year 
ending  JcQy  1,  l&d&,  at  that  mine,  (all  eiq^nses  except  dead- work  included,)  was  over 
fifty-one  dollars.  Other  mines  on  Lander  Hill  are  not  likely  to  have  been  much  bet* 
ter  ofi*. 

Minimnm  reduction  cost :  Thirty-six  dollars  and  twenty-eight  cents  per  ton. 

For  a  description  and  discossion  of  the  Mettacom  milL  as  a  model 
mill,  using  the  Beese  Biver  process,  see  the  second  part  of  this  report 

Mineral  Hill  district  is  situate  about  thirty  miles  south  of  Cariin^  a 
station  on  the  Central  Pacific  railroad,  bat,  as  yet,  unconnected  with 
that  place  by  a  road.  The  country  rock  is  limestone,  and  principal 
locations  are  made  on  a  small  knoll  detached  from  the  main  chain  of 
mountains.  The  ores  are  said  to  be  rich  silver  ores.  About  fifty  claims 
have  been  located,  and  they  are  reported  to  cover  about  all  the  mineral 
which  is  worth  claiming. 

Spring  Valley  district,  organized  in  June,  1869,  is  situated  a  little 
south  of  east  from  Austin,  and  distant  &om  that  town  about  sixty-five 
miles.  It  is  only  sixteen  miles  southwest  from  the  Eureka  district,  and 
limestone  is  the  principal  formation.  The  ore  brought  to  Austin,  so  for, 
assays  well,  but  no  working  tests  have  been  made  yet.  It  consists  of  a 
rich  variety  of  stetefeldtite. 


CHAPTEB  XX. 

NYE   COUNTY. 
BEVEILLE  DISTBIOT. 

The  geological  description  of  this  district  is  given  in  detail  in  the 
commissioner's  report  of  1869,  pages  107  and  108.  On  this  occasion  it  is 
therefore  only  necessary  to  describe  some  of  the  more  important  claims 
which  have  been  open^  and  worked  so  far. 

It  will  be  remembered  that  the  district,  covering  an  area  of  about 
three  by  six  miles,  lies  about  one  hundred  and  thirty  miles  southeast  of 
Austin  and  one  hundred  and  ten  miles  south  of  Treasure  Hill,  on  the  west 
side  of  liailroad  Valley.  Indian  Jim  discovered  the  district  in  1866 1  it 
was  organized  October  2  of  that  year.  It  is  a  dry,  burnt,  desolate-lookmg 
place.  A  little  water  can  be  had  by  digging  in  the  porphyry.  For  mill- 
ing purposes,  however,  no  sufficient  amount  of  water  is  found  nearer 
than  twelve  miles.  Material  for  brick,  which  would  stand  the  heat  of  a 
roasting  furnace  very  well,  is  abundant. 

The  silver  ores  of  the  district  occur  in  the  prevailing  formation, 
dolomitic  limestone,  in  pockets  and  apparently  isolated  deposits.  Lai^ 
dikes  and  croppings  of  quartz  protrude  frequently  above  the  surface  of 
the  ground.  In  their  neighborhood  are  found  the  best  pay  streaks  and« 
pockets,  which,  although  irregular  and  following  no  certain  course,  are 
suffident  in  magnitude  to  fairly  justify  the  expenditure  of  money  to  fol- 
low their  variations  and  to  expose  new  masses.  The  smaller  deposits 
generally  furnish  the  richest  ore,  silver  glance  and  silver-copper  glance, 
with  more  or  less  chlorides.  Galena  predominates  in  two  or  three  mines, 
but  is  generally  quite  rare.  There  are  very  few  silver  ores  containing 
arsenic  or  antimony  in  the  district  as  far  as  known  at  present.    The 

*Eetinuited.      ^ 
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exception  in  this  respect  are  one  or  two  mines  on  the  Middle  Moun- 
The  larger  quartz  ledges  carry  poorer  ores,  but  being  of  greater 
it,  they  promise  the  surest  investment. 

le  mines  are  situated  on  North,  Middle,  and  South  Mountains.  The 
»t  bodies  of  quartz,  carrying  low-grade  ores,  are  found  on  the  east- 
dope  of  South  and  on  Middle  Mountains, 
le  following  are  the  most  important  mines  of  the  district : 
le  Fisherman,  on  the  northwest  side  of  South  Mountain,  half-way 
1  the  foot-hills,  shows  very  extensive  surface  indications,  perhaps 
nost  important  on  that  slope.  The  work  done  consists  of  the  sink- 
of  a  shaft  30  feet  deep,  which,  commencing  in  a  pocket  of  rich 
oat  of  which  $15,000  are  said  to  have  been  taken,  stops  in  solid 
mite.  There  are  other  rich  croppings  along  the  supposed  line  of 
ledge,  but  the  hard  country  rock  disheartened  the  owners  and  work 
suspended.  A  ton  and  a  half  of  ore  from  this  mine,  worked  at 
e's  mill,  Austin, yidded 81,032  per  2,000  pounds;  five  tons  crushed 
le  Oregon  mill  averaged  8730,  and  70  tons  in  all  $^W)0  per  ton. 
little  south  and  on  the  same  sloi)e  are  the  Pearl,  Greengage,  Orleans, 
Doke,  Laurel,  and  Berkshire.  They  have  recently  been  purchased 
looper.  Hunt  &  Co.,  together  with  Brobaut  Creek  for  milling  pur- 

tie  Amazon,  in  the  foot-hills,  is  owned  by  Mr.  Brooks  and  reputed 

e  a  good  mine. 

he  Nonpareil,  on  the  southeast  slope,  belongs  to  Hooper  &  Co.    The 

osit  shows  a  preponderance  of  galena  and  some  silver. 

u  the  north  of  the  mountain  are  located : 

he  Elvetica,  owned  by  Hawes  &  Co.,  canying  silver  and  silver-cop- 

glance.     It  is  opened  by  a  shaft  ten  leet  deep  and  shows  cou- 
i-able  ere. 

he  Sparta,  a  recent  location.  There  are  very  extensive  cropping^ 
this  property' ;  one  solid  body  rises  ten  or  twelve  feet  abo\e  thr 
ind  and  has  a  width  of  about  fifteen  feet,  showing  silver-cuppei 
ice  throughout. 

he  Castle  Bock,  apparently  on  the  same  line  of  croppings,  is  situaii 
he  other  side  of  a  ra\ine  intervening  bciween  the  two  clainih;.    Tw< 
lys  of  ore  from  this  mine  gave  8203  and  8103  per^  ton  of  is«li,UU' 
nds.    None  but  assessment  work  has  ever  been  done  on  tliis  «;iaii 
heYoung  America,  a  new  location  nearby,  is  parallel  to  tin-  Elveu*. 

Sparta.    There  is  quite  a  body  of  quartz  exposed  in  tlij>  luiif 
PFS  some  silver  glance  and  horn-silver;  sample  assayed  ^'Ji.j  ^y*  i^ 

he  Knickerbocker,  running  east  and  west  on  the  summit  o!  Ui*- 1  lu 
Q  old  location  owned  by  Hawes  &  Co.    In  a  shaft  60  le**.  uc 
osit  of  ore  is  exposed,  getting  narrower  toward  tin?  buiun        .  **■ 
about  twenty  tons  of  ore  on  the  dump.    Considembie  im^  ur* .  •.    .. 
lout  roasting.    First-class  ore  yielded  8205,  secuud-uittat^  e-  • 


Mij«-  .1**' 

i*     4^1 


he  Blue  Jay  is  a  neighboring  location,  on  wliicL  uin,. 

k  has  been  done.    It  shows  some  silver  glance  and  oiuuLi 

pie  of  which  assayed  8422  per  ton. 

he  Pocahontas,  running  north  and  south,  has  inmim^  i 

B  of  a  contact  fissure  vein.    At  least  a  dileh,  J.*  i....        ..i*<ip''*l»d 

Teet  long,  exposes  a  remarkably  regulai*  weai  ««,-  *»T»d'^iWfr 

ly.    Its  dip  is  perpendicidar ;  its  width  t-en  Utk:.      .  '**  •^:**'*^TT 

I,  but  uniformly  distributed,  and  the  euiitv  m.  •#ih«**'''  '    ^*:- 

L    Selected  samples  assayed  from  825:^  bu#^*    .  • 
he  Grant,  parallel  to  the  tbregoiu^^  it  aifoux.  l       -    i»** 
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tant,  and  shows  the  same  arrangement  of  the  mineral  as  the  foregoing 
location.    A  selected  sample  assayed  $464  per  ton. 

The  Emmet,  Washington,  Mars,  Jefferson,  and  l^oon  lie  close  together 
a  little  north  of  the  Pocahontas.  They  are  not  opened,  bat  the  quality 
of  ore  found  in  the  croppings  encourages  further  development. 

The  Hiawatha  and  Marysville  lie  stUl  further  north,  show  good  crop- 
pings, and  no  base  metals.  A  sample  of  the  former  assayed  $64,  of  the 
latter  $779  to  the  ton  of  two  thousand  pounds. 

The  Saddle,  near  the  Blue  Jay,  and  further  around  on  the  northeast 
slope,  the  Buckeye,  Desert  Queen,  Indian  Queen,  Last  Chance,  Union, 
Revenge,  Mammoth,  Silver  Peak,  Vicksburg,  Arrah-na-Pogue^  Brick 
Pomeroy,  Shamrock,  I.  O.  U.,  Examiner^  Express,  Pumpkin  Pie,  Ben- 
tonville,  show  all  more  or  less  rich  croppings.  'None  of  them,  however, 
are  snflaciently  opened  to  justify  an  opinion  as  to  their  value. 

The  Park  mine,  on  MiddleMountain,  has  been  explored  similarly  to  the 
Fisherman,  and  was  abandoned  with  very  little  0{e  in  sight.  Three  lots 
shipi>ed  to  Belmont  yielded  $780,  $800,  and  $1,480  per  ton,  respectivdy. 

On  the  ]^orth  Mountain  the  Yager,  the  Eainbow,  the  Superior,  and 
many  others  show  promising  croppings,  but,  as  on  all  the  other  loca- 
tions of  the  district,  the  work  done  up  to  the  present  is  insufficient  for  a 
decisive  test  of  value. 

Ko  doubt  many  of  these  mines  would  abundantly  pay  toir  the  outlay 
of  capital.  It  is  no  easy  task  to  select  out  of  some  four  hundred  loca- 
tions the  best  ones,  and  capitalists  should  therefore  intrust  this  task  to 
the  most  experienced  professional  men  only.  The  working  of  such  mines, 
too,  requires  the  greatest  professional  skill  and  circumspection.  The 
system  of  robbing  the  rich  outcrops,  and  then  abandoning  the  mines  as 
soon  as  the  harder  limestone  has  to  be  dealt  with,  must  be  discontinued. 
Thorough  explorations  in  vertical  and  horizontsd  airections  are  necessary 
before  extensive  mills  are  built;  miners  must  always  keep  in  mind 
that  a  system  of  vein  mining  is  out  of  place  where  there  are  no  veins, 
and  that  the  mining  laws  of  a  district  should  be  adapted  to  the  peculiar 
*  mode  of  occurrence  of  its  mineral  deposits. 

Without  the  aid  of  outside  capital,  the  mines  of  this  district  will  proba- 
bly never  be  developed.  At  the  same  time  they  offer  sufficient  induce- 
ment for  judicious  investment  and  exploration,  especially  since  White 
Pine  has  proved  that  limestone  has  hitherto  received  too  little  credit  from 
our  western  miners  as  a  mineral-bearing  formation. 

MOBEY  DISTRICT. 

I  am  indebted  to  Mr.  D.  S.  Ogden  for  the  following  information : 
This  district  lies  about  seventy-five  miles  southeast  of  Austin,  and  fif- 
teen miles  nortli  of  Hot  Creek,  in  the  Diamond  range  of  mountains. 
Entering  the  main  canon  fit)m  the  east,  it  rises  from  tiu^e  to  six  degrees 
for  a  distance  of  about  three  miles.  Upon  the  left  the  mountain,  rising 
above  the  foot-hills  about  two  thousand  feet,  presents  a  very  rugged  and 
bold  front.  Its  northeastern  slope,  extending  for  about  five  thousand 
feet  at  an  angle  of  twenty  to  thirty-five  degrees,  carries  the  outcrops  of- 
ten or  twelve  silver-bearing  veins.  Their  width  varies  from  four  to  five 
feet,  and  the  pay  streaks  in  them  are  from  six  inches  to  two  feet  t^ck. 
The  suriace  ore  presents  a  dark,  dull  appearance^  lower  down  a  brigh^ 
yellow  mineral  is  found,  probably  antimonate  of  lead,  which  yields 
by  assay  $377  per  ton.  Small  lots,  worked  by  mill  process,  yielded 
$133  to  $241  per  ton.  Two  of  these  veins  have  been  worked  to  a  limited 
extent  by  the  former  owners.  The  pay  streaks  near  the  suriiice  about 
one  foot  wide  had  widened,  at  a  depth  of  from  seventy-five  to  one  hundred 
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fihiee  feet  The  vein  matter  is  soft  and  easily  mined.  A  great 
title  work  can  be  done  with  the  pick,  so  that  the  cost  of  mining  is 
1  much  below  the  general  average  in  Nevada.  The  veins  being 
cient  width,  very  li^le  country  rock  has  to  be  removed  in  sinking 
ing.  The  whole  coantpy  to  the  east,  north,  and  south  of  the  mines 
dy  covered  with  the  kinds  of  wood  peculiar  to  Eastern  Nevada — 
e  and  cedar.  Water  for  milling  purposes  is  abundant  on  either 
the  mountain  on  which  the  mines  are  located.  Bunch  grass  ia 
atly  plenty  for  stock-feeding.  On  the  whole,  this  district  presents 
letter  facilities  for  successful  mining  than  a  majority  of  the  mining 
!is  of  the  State. 

oompany  working  these  mines  is  at  present  sinking  two  inclines 
ying  one  tunneL  Part  of  this  work,  viz :  tJie  sinking  of  one  incline 
e  dnving  of  the  drift,  is  performed  by  Chinese  laborers.  They 
leen  in  the  company's  employ  for  three  months.  When  first 
d,  they  were  awkward  in  the  use  of  the  pick  and  drill,  and  could 
form  nearly  as  much  work  per  day  as  white  miners.  Now,  their 
I  entirely  satisfactory.  Two  of  them  sink  five  feet  in  six  days  in 
five  by  nine  feet,  in  rock  which  has  all  te  be  blasted.  Two  others 
ving  a  tunnel,  and  advance  one  and  a  half  foot  per  day  of  ten 
g  hours.  White  miners  employed  on  the  same  work  before  could 
any  more.  The  Chinese  show  good  judgment  in  selecting  the 
for  the  holes  to  be  drilled,  and  are  very  exact  and  reliable  in 
ig  ores.  So  far,  they  seem  to  be  equal  to  white  miners  in  all  the 
itmsted  to  them. 

ELY  DISTRICT. 

listrict  is  near  Meadow  Valley,  about  one  hundred  and  forty  miles 
ist  of  Hamilton,  and  forty-five  miles  south  of  Patterson.  Quite 
ler  of  claims  have  been  taken  up  in  this  district,  and  many  of 
re  highly  promising.  The  more  prominent  ones  are  the  Alvira, 
;  wide,  assays  of  sj^ecimens  $150  to  $500;  the  Sunbeam,  four  feet 
ssays  $100  to  $450;  the  Harris  and  Pioche,  from  ten  to  twenty 
ie;  the  Fallis,  a  well-defined  ledge,  assays  of  which  have  yielded 
I  as  $400;  the  Vermillion,  assays  from  $00  to  $4,000;  the  Tresoro, 
le,  Louisa,  and  Montezuma,  all  assaying  well.  The  latter  ledge 
IS  some  native  silver,  and  crops  out  for  a  distance  of  over  five  hun- 
Bt.  The  formation  is  limestone  and  slate.  The  climate  is  compar- 
mild,  and  grass  is  plenty,  so  that  animals  can  do  well  all  winter. 

SILVEE  PABK  DISTRICT. 

T  Park  district  is  a  new  district  situate  one  hundred  miles  nearly 
)m  Hamilton,  and  twenty  five  miles  southeast  of  Patterson.  The 
fcre  in  a  low  range  of  hills,  between  the  Shell  Creek  or  Patterson 
loshone  ranges,  on  two  hills  higher  than  the  rest.  The  country 
limestone  and  porphyry;  the  gangue  of  the  veins  mostly  quartz, 
t  first  hill  reached  from  the  Patterson  side,  a  very  large  out- 
quartz,  running  at  right  angles  to  the  range  of  the  hills,  which 
iwest  and  southwest,  is  filled  with  rich  silver  ore;  on  the  sec- 
lied  Mineral  Hill  by  the  discoverers,  the  silver  ore  is  generally 
i  through  the  limestone  in  threads  and  pockets.  About  one  hun- 
Aims  Imve  been  located,  the  most  prominent  of  which  are  the 
3tar,  Hasseyampa,  Miner's  Dream,  Mineral  Hill,  Savage,  Eureka, 
Itoomel,  and  Nevada  Queen.  On  the  last-mentioned  claim  a  cut 
ity-five  feet  has  revealed  a  body  of  ore  eight  feet  in  width,  all  of 
ippears  to  be  good  milling  ore.  The  country  in  the  neighborhood 
3  mines  is  weU  provided  with  grasSy  wood,  and  water. 
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CHAPTER  XXL 

WHITE    PINE    COUNTY. 

This  county  has  been  created  out  of  Lander  County  since  last  year's 
report,  and  many  of  the  mines  hereinafter  noted  were  described  in  that 
rei>ort  under  the  head  of  Lander  County.    Tlie  boundaries  of  the  new 
countj'  are  laid  down  as  follows:    The  initial  x)oint  of  starting  is  on  the 
Tresteni  portion  of  Shannon's  Station,  which  is  located  at  the  western 
base  of  the  Diamond  range  of  mountains,  and,  by  the  road,  forty  miles 
-west  of  Treasure  City.    The  exact  meridian  of  this  city  is  not  yet  estab- 
lished, but  it  is  not  far  fi'om  thirty-seven  degrees  thirty  minutes  west 
£rom  Wasliington,  and  the  western  boundary  of  the  county  is  at  about 
thirty-eight  degrees.    From  Shannon's  station  the  western  line  runs 
south  to  the  northern  line  of  Nye  Count^^,  which  is  a  few  miles  north  of 
the  thirty-ninth  degree  of  latitude.    This  line  is  the  southern  boundary 
of  the  county  to  the  eastern  boundary  of  the  State.    The  northern 
boundary  line  passes  east  and  west  through  the  northern  portion  of 
Camp  Ruby,  and  includes  the  overland  ro<^.    The  county'  has  an  area 
of  about  eiglit  thousand  square  miles.    The  districts  at  present  organ- 
ized in  it  are  the  Diamond,  Newark,  Egan  or  Gold  Canon,  Hercules, 
Itobinson,  and  White  Pine.    Some  people  think  that  Patterson,  Cave, 
and  Grant  are  in  White  Pine  County,  but  surveys  will  g^ertainly  prove 
them  in  Nje.    3Iines  have  been  found  in  the  mountain  ranges  east  of 
the  Egan  range,  but  I  am  not  aware  at  the  present  time  of  any  districts 
having  been  formed  there.    The  great  wealth  of  the  districts  mentioned 
is  well  known.    Egan  was  the  lirst  organized  in  the  eastern  part  of  the 
State,  and  it  has  protluced  a  large  amount  of  bullion.    The  organization 
of  Diamond  district  followed,  but,  although  a  great  number  of  mines 
have  been  located  and  good  results  obtained,  it  cannot  boast  of  having 
shipped  many  thousand  dollars  worth  of  bullion.    Many  tons  of  ore  have 
been  taken  to  Austin  for  reduction,  and  the  value  of  the  mines  has  been 
proved  by  mill  tests.    But  all  the  work  has  been  done  by  miners  unaided 
bv  capital,  and  a  great  deal  could  not  be  accomplished  in  this  way. 
Diamond  district  is  on  the  western  slope  of  Diamond  Mountain,  a  little 
northwest  of  Hamilton,  contains  wood  and  water  in  abundance,  and 
many  advantages  favorable  for  making  it  a  lirst-class  district.    Hercules 
and  Robinson  districts  are  some  fifty  miles  directly'  east  of  White  Pine, 
have  been  known  for  several  jears,  and,  although  undeveloped,  are  in 
high  favor  with  many.    They  are  located  in  the  Egan  range.    White 
Pine  district  is  situate  near  the  southeastern  corner  of  the  county,  and 
includes  some  of  the  loftiest  peaks  of  the  State.    Its  unexampled  wealth 
is  now  known  all  over  the  world.    Treasure  City,  built  at  an  elevation 
of  0,000  feet  above  the  sea,  is  the  chief  town,  and  probably  the  highest 
city  in  the  United  States.    The  present  population  is  estimat(»d  at  lour 
thousand,  and  the  surrounding  towns  of  Hamilton,  Shermantown,  and 
other  villages  in  the  district  add  twice  as  many  more.  •  Twenty -five 
miles  west  of  White  Pine  is  Xewark  district,  flanking  the  eastern  slope 
of  Diamond  Mountain.    Its  mines,  as  far  as  developed,  i^rove  to  be 
rich.    The  leading  metal  extracted  in  the  count;y  is  silver,  but  as  eco- 
nomical mining  advances  much  wealth  will  be  reaped  from  its  mines 
of  lead,  gold,  copper,  antimony,  and  salt,  with  which  the  rocky  hills 
and  barren  plains  are  stored.    But  mining  will  nut  represent  the  only 
resources  of  White  Pine  County-.    Vast  areas  of  agricultural  and  graz- 
ing lands,  capable  of  supplying  its  own  inhabitants  with  provisions,  are 
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contained  in  its  boundaries.  It  is  already  noted  for  the  quality  of  its 
beef  and  mutton  and  the  richness  of  the  butter  and  milk  produced  in  it. 
The  suiface  is  made  up  of  alternating  ranges  of  mountains  and  valleys, 
isolated  peaks  with  narrow  chasms,  broad  passes,  and  elevated  valleys. 
On  the  west  is  the  lofty  and  continuous  Diamond  range,  extending  north 
and  south  across  the  county.  At  its  eastern  base  is  the  broad  Newark 
Valley,  separating  it  from  the  White  Pine  range;  In  this  valley  are  vast 
areas  of  salt,  alkali,  and  soda  lands,  giving  it  the  appearance  of  desola- 
tion and  wortlilessness,  but,  in  reality,  it  is  most  valuable,  as  it  furnishes 
substances  which  cannot  be  dispensed  with  in  the  reduction  of  silver 
ores  by  amalgamation.  Along  the  bases  of  the  mountains  are  large 
tracts  of  valuable  farming  land,  which  redeem  the  valley  of  its  feature 
of  barrenness.  The  northern  portion  of  the  range  bears  the  name  of 
liuby  Mountains,  and  incloses  the  famous  Ruby  Valley,  onlj-  a  portion 
of  which  is  in  White  Pine  County.  No  extensive  valley  api>ears  to  be 
between  the  White  Pine  and  Egan  Mountains,  but  the  many  small  val- 
leys and  rolling  hills  afford  superior  grazing  and  sites  for  many  produc- 
tive farms.  East  of  the  Egan  5lountains  is  the  extensive  Steptoe  Valley, 
flanked  on  the  east  by  Shell  Creek  range.  Next  follows  Spring  Valley 
and  the  Spring  Mountains,  Snake  Valley  and  Snake  Mountains,  Antelope 
Valley  and  the  mountains  of  the  same  name.  The  eastern  boundary 
line  passes  through  Deep  Creek  Valley. 

Besides  the  mining  districts  above  mentioned,  quite  a  number  of  others 
have  been  or^nized,  which,  although  perhaps  not  located  inside  the 
county,  are  closely  connected  with  it  as  the  starting  point  for  all  exi)edi- 
tions,  and  they  will  therefore  be  mentioned  in  this  part  of  the  i-eport. 

WHITE  PINE  DISTKICT. 

The  opinion  in  my  last  report,  that  the  formation  of  \Miito  Pine  is  a 
simple  and  not  anomalous  one,  remains  unaltered  by  subsequent  examina- 
tion. The  rocks  of  Treasure  Hill  are  certiiinly  all  sedimentary,  and  so 
completely  exposed  as  to  dip  and  strike  that  nothing  more  than  a  careful 
and  ])atient  survey  of  the  surface  would  be  required  to  determine,  with 
considerable  accuracy,  the  geological  section.  This  is  at  present,  how- 
ever, subordinate  in  practical  importance  to  the  question  of  the  character 
of  the  White  Pine  ore  deposits,  and  the  hitter  (jucstion  is  to  be  consid- 
ered mainly  in  its  bearing  upon  two  vitally  interesting  matters:  the 
probable  form  and  extent  of  the  deposits  already  opened,  and  the  calcu- 
lations or  natural  indications  upon  which  successful  sciirch  may  be  mddo 
for  new  ones.  No  man  can  predict  the  effect  which  future  discoveries 
and  developments  may  exert  upon  all  present  theories,  and  what  I  may 
suggest  as  m^-  opinion  upon  the  evidence  thus  far  produced  does  not 
even  pretend  to  be  a  com[)leto  theory.  It  seems  to  me,  however,  that 
the  following  points  are  indicated  with  considerable  force  by  the  pros- 
pecting and  mining  operations,  as  well  as  by  the  original  superficial  signs 
upon  lYeasure  Hill: 

1.  Many  of  the  deposits  are  clearly  connected  with  the  stratification 
of  the  limestone.  They  follow  it  and  permeate  it  in  such  a  way  as  to 
hint  at  deposition  by  means  of  percolating  thermal  waters  carrying  ia 
solution  mineral  salts,  ai)d  accompanied  or  preceded,  or  both,  by  jets  or 
springs  of  solfataric  gases,  chiefly  sulphurous  acid.  Their  regularities 
and  irregularities  alike  resemble  those  displayed  by  ordinary  springs  of 
water,  permeating  the  crust  of  the  earth,  avoiding'some  strata,  saturat- 
ing others,  tilling  local  cavities  and  fissures  in  otihers.  Now,  if  this  theory' 
be  correctj  it  is  most  likely  that  its  application,  as  far  as  the  mode  oi 
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Son  is  concerned,  will  be  fonnd  universal  in  this  Jimestone  hill. 
noes  in  character  among  the  mines  must  be  explained  by  differ- 
a  the  mold  or  form  receiving  the  deposit.  I  am  not  prepared  to 
at  there  will  bo  found  no  deep  fissure  veins  in  Treasure  Hill, 
coexistence  with  the  stratified  deposits  is  possible,  but  not  yet 
,  nor  do  I  at  present  consider  it  highly  probable.  The  smooth 
unning  east  and  west  on  the  Eberhardt  mine  are  susceptible  of  a 
at  explanation,  and  one  which  se«ms  to  me  more  in  consonance 
he  apparent  distribution  of  the  ore  in  layers  in  that  zone  of  two 
jd  feet  width. 

!>me  of  the  best  mines  in  the  district  show  dei)osits  between  a  cer- 
elt  of  arenaceous  slato  and  limestone.    The  Hidden  Treasure, 
rgan.  Mammoth,  and  others  on  the  north  end  of  the  hill  are  exam- 
id  one  of  the  remote  southern  mines,  the  California,  has  a  hanging 
*  clay,  which  may  or  may  not  be  the  equivalent  of  the  same  slates. 
3n  these  two  extremities  there  are  cross-breaks  or  slides  *n  the 
)ne,  certain  portions  of  which  have  been  elevated  more  than  others, 
;  the  same  "topographical  level  or  continuous  line  does  not  repre- 
le  continuity  of  the  same  stratum  of  rock.    In  many  instances  a 
metalliferous  Layer  abuts  suddenly  upon  a  smooth  wall,  beyond 
the  lithological  character  of  the  limestone  appears  so  diiferent 
uggest  that  it  is  in  realitj'  the  continuation  of  another  stratum, 
it  opposite  to  the  first  by  a  change  of  relative  position  in  the  rocks, 
i  will  be  seen  that  this  hypothesis  aftes  all  involves  the  recognition 
rtain  sort  of  fissures,  such,  namely,  as  were  formed  after  the  deposits 
and  quartz  had  been  made.    If  future  study  should  enable  us  to 
line  in  each  case  the  direction  and  extent  of  movement,  one  might 
:e  continuation  of  such  deposits  of  value  as  are  suddenly  thus  cut 
id  this  question  would  be  of  immense  importance  on  deeper  work- 
ince,  if  this  theory  be  m<^asurably  time,  there  must  be  accumiUa- 
►f  rich  ore  in  Tn^asure  Hill  that  do  not  crop  out  at  «all. 
here  seems  to  be  a  diftVn^nce  between  the  ores  of  the  eastern  side 
mmit,  and  those  of  the  western  side  nearer  to  the  so-called  Base 
range.    Tbis  ditferenee  may  disappear  in  depth ;  it  certainly  might 
lected  to  do  so  if  the  deposits  were  separate  fissure  veins,  but  it 
X)  the  former  mines  at  present  a  very  tangible  advantage  in  pimty 
and  conse<iuent  cheapness  of  successful  reduction. 
he  ores  of  some  of  the  mines  are  contained  in  a  peculiar  vein  mat- 
isisting  of  breccia  or  angular  fragments  of  silicified  limestone  ce- 
i  together  with  calc  spar,  which  generally  fills  up  all  the  interstices. 
8  spar  never  contains  anj'  silver  ore,  (so  far  as  I  have  been  able  to 
it  seems  likely  that  it  is  the  latest  infiltration  into  the  mass.    Tlie 
ore,  generally  in  the  form  of  chloride,  but  frequently  as  sulphuret, 
'cn  as  native  silver,  is  found  incnisting  the  breccia,  penetrating  the 
*8  in  threads  and  films,  and  disseminated  through  the  whole  text- 
well  as  aggregated  here  and  there  in  iiTCgular  chambers  or  pock- 
BEowever  rich  the  ore  may  be  in  such  bonanzas,  it  has  never  failed 
»w  traces  of  the  usual  vein  mat4:er,  thus  indicating  that  it  differs 
I  quality,  not  kind  or  origin,  from  the  ordinary  ores  of  lower  grade, 
less  it  would  be  extravagant  for  any  one  to  expect  the  frequent 
leuce  of  rich  bodies  like  that  discovered  in  the  Eberhardt,  since 
ence  has  proved  such  oc(*urrencestobe  exceptional  j  but  this  much 
©  said  with  tnith,  that  the  White  Pine  limestone  is  a  i>eculiarly 
kble  matrix  for  such  bodies  of  ore,  and  that  they  may  not  impos- 
M%ur  anywhere  in  these  argentiferous  strata,  where  cavities  orfls- 
large  enongh  to  contain  them  have  been  formed  by  the  dmnt/^gr^ 
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tion  or  solutioii  or  erosion  of  the  rock,  and  where  the  metalliferons 
floids  have  had  sufficient  access.  Traces  of  these  conditions  wonld 
necessarily  be  found  in  tUe  inclosing  rocks.  I  should,  therefore,  not  ex- 
pect to  find  chambers  of  rich  ore  in  the  hard,  dense,  non-metalliferons 
hme,  while,  on  the  other  hand,  I  should  regard  (in  default  of  any  more 
positive  indication)  a  layer  of  silicious  and  spathiferous  breccia,  show- 
ing traces  of  silver  ore,  as  a  most  favorable  locality  for  their  occurrence. 
It  is  almost  impossible  to  give  anything  like  a  full  account  of  the  mining 
operations  of  the  district  There  are  now  at  least  ten  thousand  mining 
locations  made,  and  it  would  be  the  labor  of  months  to  obtain  even  a 
list  of  claims  which  are  being  worked,  and  which  furnish  ore  in  quan- 
tities ranging  from  small  lots  of  a  few  hundred  pounds  per  month  to 
twenty,  thirty,  or  forty  tons  per  day.  The  following  notes,  furnished  by 
a  gentleman  in  Treasure  City,  were  obtained  partly  by  personal  insiKJC- 
tion,  but  mainly  compiled  from  the  mention  made  of  the  diftereut  mines 
from  time  to  time  in  the  local  papers. 

LOCATION  OF  THE  MINES. 

The  White  Pine  mines  are  about  one  hundred  and  fifteen  miles  south 
of  Elko,  a  town  on  the  line  of  the  railroad  two  hundred  and  seventeen 
miles  west  of  Promontory  Point,  the  junction  of  the  Union  and  Central 
Pacific  railroads.  Several  lines  of  stages  run  from  Elko  to  Hamilton, 
the  county  seat  of  White. Pine  County;  time  seventeen  hours;  fare 
from  $15  to  $25  according  to  the  opposition  at  any  given  time.  The 
road  is  over  a  smooth  level  i)lain  for  about  one  hundred  miles  south: 
thence  an  easy  grade  to  the  mines.  There  are  three  or  four  well-graded 
roads  leading  to  the  summit  of  Treasure  Hill,  over  which  heavily  loaded 
wagons  pass  without  difficulty.  Freight  from  Elko  to  Hamilton  during 
the  dry  season  is  about  two  cents  i)er  pound. 

POPULATION. 

Tliere  are  three  incorporated  cities,  Hamilton,  Treasure,  and  Sher- 
man. Treasure,  on  the  summit  of  the  hill  of  the  same  name,  is  the  lead- 
ing business  place,  although  there  are  probably  more  people  in  Hamil- 
ton. The  principal  mines  at  present  are  on  the  top  of  the  hill  in  and 
about  Treasure  City,  and  the  majority  of  the  laboring  men  of  the  dis- 
trict are  found  there.  Hamilton,  at  the  base  of  Treasure  Hill,  has  a 
more  pleasant  location,  a  good  supply  of  water,  and  being  the  county 
seat,  and  having  superior  advantages  for  milling,  draws  quite  a  popula- 
tion. No  census  having  ever  been  taken,  the  number  of  inhabitants  is 
not  known  with  any  certainty,  and  is  variously  estimated.  The  Inland 
Empire  sets  it  down  at  15,000  for  the  entire  district,  an  areu  twelve 
miles  square.  This  estimate  would  require  a  distribution  somewhat  as 
follows:  Hamilton,  5,000;  Treasure,  4,000;  Sherman,  2,000;  other  towns 
and  scattering,  4,000.  Many  think  this  estimate  is  about  twenty-five 
per  cent,  too  high  all  round.  Sherman  has  the  best  climate,  and  is  the 
most  pleasantly  situated  of  the  three. 

YIELD  OP  THE  MINES. 

From  such  statistics  as  I  have  been  able  to  obtain,  it  appears  that  the 
total  production  of  silver  of  the  White  Pine  mines  from  the  month  of 
May,  1868,  to  the  1st  of  January,  18G9,  has  been  $908,813,  and  from  the 
two  milla  at  Shermantown,  trom  January  1  to  April  1, 1869,  $297,023 ; 
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makiog  a  total  of  $1,265,836.  From  the  two  mills  at  Hamilton  I  have 
not  received  any  returns.  The  report  of  the  month  of  March  shows  a 
constant  increase.  According  to  the  assessment  roll  returned  by  the 
county  assessor  for  the  quarter  ending  June  30, 1869,  the  ore  crushed 
from  thirty-four  mines,  scattered  over  an  extent  of  country  six  miles  in 
length  by  three  in  width,  amounted  to  4,174  tons,  which  represented  a 
value  of  $412,814.  The  average  value  of  a  ton  was,  therefore,  $98  82. 
It  must  be  remembered  here  that  during  the  whole  of  April  and  the 
greater  part  of  May  the  actual  bullion-producing  capacity  of  the  district 
-was  limited  to  thirty  stamps,  while  for  no  part  of  the  quarter  over  sixty- 
five  were  in  actual  operation. 

The  following  is  a  complete  list  of  the  mines  having  made  returns  to 
the  assessor,  the  number  of  tons  milled,  and  the  amount  of  bullion  pro- 
duced: 


Name  of  mine. 


Antamn 

AlturaA 

Aii«:o«tiira 

Aurora  South 

Addington 

AniDra,  (consolidated)  . . . 

Charles  and  ThcTcaa 

Copper-Silver  Glanoe 

Charter  Oak 

Comstoek 

Consolidated  Chl<mde 

California 

DeO 

Derby 

EelipiMS  (consolidated) 

Eberhardt 

Original  Hidden  Treasore. 
Hearst 


Tons. 

Valae. 

lis.  1049 

119, 333  08 

60.08H1 

11, 849  90 

6.0015 

2,926  60 

343.0382 

22,589  50 

7.1837 

418  04 

239.0973 

10,678  70 

10.0977 

663  66 

7.1850 

565  85 

4.0064 

233  08 

4.1C59 

354  81 

931.0751 

88, 132  01 

23.1606 

3,177  38 

5.1000 

165  00 

75.0280 

4,720  43 

14.0149 

4,  819  31 

744. 000.) 

110, 112  00 

42a  1091 

34, 512  78 

19.0585 

1, 796  29 

Name  of  mine. 


Hidden  Treasnre,  first  ox. 

Highland  Chief 

Inuostry 

Inimportancy 

Keystone 

Nash  and  Melleno 

Pocotillo 

Post  Hole 

llattler 

Sage  Bash 

Steptoe 

Smumit  and  Nevada 

Thmidorbolt 

Vircinia 

Willard 

Zubrick 

Total 


19. 1721 

1.1064 

175.0046 

2.0593 

64.0533 

.1160 

7.0032 

215.0000 

105.0785 

17. 1270 

15. 1910 

495.0000 

a0299 

6.1814 

2.0015 

.1972 


4, 174. 0064 


Value. 


$2,189  42 
146  31 

14,688  56 
217  74 

12,070  11 

83  86 

213  06 

S7.907  00 

2,690  00 

784  12 

478  65 

32,810  20 

132  78 

4.98  10 

9,928  73 

197  00 


412,814  19 


Under  the  law  818  per  ton  of  the  gross  proceeds  of  the  mines  is  exempt 
from  taxation.  This  amount  deducted,  the  three  and  a  quarter  per 
cent,  tax  on  the  remainder  will  return  $11,093  65,  which  is  the  amount 
of  revenue  accruing  from  the  mining  tax  in  this  county  for  the  quai'ter 
ending  June  ^. 

The  returns  made  from  July  1  to  20  are  given  in  the  following : 


Name  of  mine. 


Anrwa  South 

Amador 

▲adea 

Biker  Hetallorgical 

CoasoUdated  Combination . 

Iberfaardt 

Scttpse. 


Hidden  Treasore. 
Highland  Chief... 

aejttone 

Jl^PIia 

jWfippi 

Nevada 

^OODDay 

OOieno... 

Sanahia 

^KiU 

JflMwaU 

TJikn 


Tons. 


153 
1 
3 


1 

480 

2 

5 

8 

3 

179 

14 

2 

12 

12 

7 


2 

54 

5 


Founds^ 


1,550 

1,000 

548 

1,000 


616 


1,000 
500 


714 


1,500 
618 


1,300 


Yield 
per  ton. 


$92  25 
311  65 
106  00 
6,874  19 
126  00 
390  00 
T34  83 
122  40 
100  00 
190  GO 
192  00 
307  00 
296  07 
246  67 
126  92 
340  00 
299  08 
57  50 
157  60 
120  93 


TotaL 


114, 114  25 
553  17 
371  00 

1,883  50 

189  00 

187. 209  00 

1, 693  98 

612  00 

880  00 

617  50 

34,368  00 

4,298  00 
697  83 

2,960  00 

1, 523  04 

2,635  00 

92  51 

115  00 

7, 510  40 
683  24 


Aoo(»ding  to  the  statistics  gathered  by  Mr.  O.  B.  Dahlgren,  who  has 
^^t  much  time  for  that  purpose^  and  whom  I  consider  tx\i%t\<70tt\iL^ 
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authority,  the  total  number  of  tons  worked  from  and  in  White  Pine  up  to 
July  1, 1869,  is  8,869.23 ;  value  of  bullion  produced,  $2,017,831 ;  average 
yield  per  ton,  $227  75 ;  average  fineness,  .963. 

PRINCIPAIi  MINES  ON  TREASURE  HILL. 

In  order  to  describe  the  location  of  these  mines  understandingly,  a 
word  as  to  the  general  configuration  of  the  ground  is  necessary.  The 
White  Pine  Mountain  range  is  quite  broad,  consisting  often  of  two  or 
three  parallel  ridges,  sometimes  quite  close  together,  sometimes  spread 
more  widely  apart.  At  the  point  where  the  White  Pine  mines  are 
located  there  is  a  spread  so  that  the  summits  of  the  two  nearest  ridges 
on  the  inside  are  five  miles  apart.  Right  in  the  middle  of  the  valley 
thus  formed  rises  up  Treasure  Hill,  10,000  feet  high  above  the  sea, 
about  fifteen  hundred  above  its  immediate  base.  It  is  called  Trea- 
sure Hill,  but  it  is  in  fact  a  very  large  mountain,  which  is  longest  from 
north  to  south.  A  line  drawn  through  its  immediate  base  from  north  to 
south  would  be  about  three  and  a  half  miles  long,  and  through  the  base 
from  east  to  west  about  a  mile.  The  summit  is  about  a  mile  and  a  half 
in  length  from  north  to  south,  and  the  terminal  line  of  the  summit  at 
each  end  is  very  plainly  marked  by  a  sudden  and,  at  the  south  end, 
almost  precipitous  descent.  The  body  of  the  mountain  is  composed  of 
limestone  strata,  originally  horizontal,  but  subsequently  raised  from  the 
eastern  side  so  that  the  strata  slope  now  at  an  angle  of  about  thirty 
degrees  toward  the  west.  The  east  side  is  very  rough  and  precipitous, 
as  it  consists  entirely  of  the  jagged,  projecting  ends  or  sides  of  the  strata 
so  tilted  up.  It  is  true,  these  are  worn  off  a  little  by  the  weather,  the 
action  of  frost,  snow,  heat,  and  rain,  which  constantly  loosen  little  parti- 
cles of  the  rock.  These,  borne  along  by  the  falling  rain  and  melting 
snow,  and  lodging  in  convenient  places  on  the  side  of  the  mountain,  form 
little  banks  and  comparatively  flat  places  of  small  area,  where  the  seeds 
of  the  indigenous  pines  and  mahoganies  find  room  for  a  stunted  growth. 
This  portion  is  called  the  East  Side,  and  on  it  are  found  many  mines 
of  considerable,  and  some  of  primary,  importance;  among  the  latter 
the  Hidden  Treasure,  near  the  crest  toward  the  northern  end,  the 
Einersley,  a  little  below  the  last,  and  the  Pocotillo,  toward  the  southern 
end.  From  the  crest  to  the  western  base  the  slope  is  more  gradual,  and 
the  surface  comparatively  smooth,  because  it  is  reall^^  nothing  but  the 
originally  flat  stratum  tilted  up  from  the  east  at  an  angle  of  thirty  degrees. 
Still,  though  it  may  be  called  smooth  as  compared  with  the  eastern  side, 
viewed  by  itself,  it  is  quite  uneven.  There  are  two  reasons  for  this : 
first,  as  the  upheaving  force  was  not  perfectly  equal  at  all  points  along 
the  line,  the  strata  were  not  uniformly  elevated  throughout  the  whole 
length  of  the  mountain.  Wherever  the  upheaving  force  was  greatest 
the  strata  are  lifted  highest,  leaving  intermediate  depressions  along  the 
line.  Again,  there  are  signs  indicating  that  there  was  at  places  such  an 
inequality  of  force,  that  the  strata  broke  across  from  east  to  west,  and 
either  fell  back  below  the  level  of  an  adjoining  portion  or  remained  sta- 
tionary, while  the  adjoining  portion  continued  in  its  upward  course. 
Along  the  sides  of  these  transverse  cracks  there  are  signs  of  the  grating 
and  grinding  of  the  rocks  upon  eaeh  other,  and  the  scratches  on  their 
surface  are  vertical,  showing  that  the  motion  which  made  them  was 
vertical.  At  the  south  end  there  is  a  spur  and  a  sudden  descent.  On 
the  small  table-land  thus  formed,  and  called,  with  the  neighborhood. 
the  South  Side  or  Sunny  Side,  is  the  Eberhardt,  and  farther  down  the 
CaJifomia,  Mazeppa,  and  numerous  other  claims.    The  second  cause 
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;he  nnevenness  of  the  west  side  is  tlie  oDequal  erosion  of  the  strata. 
e  of  the  strata  exposed  by  these  cross-breaks  being  softer  than 
*rs,  wear  away  more  rai>idly  and  leave  the  surface  very  irregular. 
he  west  side,  beginning  at  the  southern  end,  is  a  smooth  area  called 
onip  Flat.  On  this  flat  are  found  the  Pogonip,  Othello,  Glacier, 
numberless  other  mines.  Next  on  the  north  is  another  flat,  called 
3ride  Flat,  where  some  of  the  most  important  mines  are  located. 
I  further  north  are  Bromide  and  Bonner  Flats.  The  northern  slope 
lie  mountain  is  commonly  spoken  of  as  the  North  End.  In  the  follow- 
deseriptions  mines  are  variously  spoken  of  as  being  ou  the  East 
?,  Sunny  Side,  North  End,  Pogoiiip,  Chloride  or  Bromide  Flats;  and 
rence  to  the  foregoing  description  of  the  localities  will  explain  their 
ation  at  once.  The  Base  Range,  beginning  at  the  foot  of  the  west 
I  of  Treasure  Ilill,  runs  west  along  the  side  of  the  adjoining  moun- 
.  Bullion  Hill  is  a  little  hill  about  two  miles  northwest  of  Treasure 
.  Blue  Ilill  is  located  close  to  Hamilton.  Treasure  City  is  built 
ig  the  summit  of  the  moiintaiu,  on  the  west  side,  near  the  crest. 
n  street  runs  parallel  with  the  crest  of  the  mountain,  and  is  from  two 
hree  hundred  feet  from  the  summit.  Many  of  the  mines  are  on  this 
et,  and  shafts  are  sunk  in  what  should  be  the  sidewalk.* 
urora  Cotufolidated. — At  the  south  end  and  on  the  west  side  of  the 
imit,  midway  between  Main  street  and  the  crest;  one  of  the  leading 
es;  located  in  the  fall  of  18G7 — about  the  same  time  as  the  Eber- 
it  June  10,  18G9,  it  had  50  men  at  work,  250  tons  of  ore  on  the 
ip,  and  was  extracting  20  tons  dailj',  which  were  shipped  to  the 
rark  mill,  thirty  miles  distant.  The  main  shaft  is  down  ryo  feet.  At 
jpth  of  30  feet  a  breast  was  opened  to  the  north,  which,  at  the  time 
aspection,  was  18  feet  in,  12  feet  high,  and  25  feet  wide.  A  shaft 
her  north,  cjUled  Last  Chance  shaft,  was  30  feet  deep,  with  a  drift 
ning  northerly  40  feet  to  the  Iceberg  shaft,  which  had  a  depth  of  20 
,  Tliii*teen  feet  east  of  tlic  Iceberg  is  another  shaft,  from  which 
re  was  a  drift  run  north  70  feet.  Two  hundred  i'eet  north  of  the  south 
is  the  Protection  shaft,  30  feet  deep,  and  in  ore.  July  3,  18G9,  the 
t  connecting  the  Iceberg  and  Last  Chance  shafts  completed ;  drift 
theast  from  Iceberg,  in  DO  feet,  with  an  air  shaft  tapping  it  at  50 
in.  The  ore  breast  south,  30-fo()t  level,  showed  no  signs  of  depreei- 
n.  Julv  10,  stock  quote<l  at  818.  (The  company'  was  incorporated 
Ian  Francisco,  December  11, 1808;  10,000  shares;  capital  $1,000,000.) 
s  comi)any  claims  tliat  its  location  covers  the  Earl  mine,  situated  on 
n  street,  and  is  now  litigating  title  with  the  Earl  claimants.  A  tem- 
iry  injunction  has  been  laid  upon  the  Earl,  stopping  it  from  work. 
urora  South. — Immediately  south  of  the  Aurora  Consolidated,  and 
ted  at  the  same  time.  It  is  800  feet  in  length.  Prospect  shafts  have 
d  sunk  the  whole  length  of  the  location,  and  a  continuous  deposit  of 
eral  was  found  from  the  starting  point  at  the  south  end  of  the  Aurora 
i8oli<late<l  for  a  distance  of  400  feet.  The  main  works  are  a  few  feet 
th  of  the  north  end  of  the  claim.  At  this  point  a  large  shaft  has 
Q  sunk,  and  a  drift  run  from  the  bottom  of  it  in  a  southerly  direction 
about  250  feet.  The  deposit  of  ore  is  considered  to  vary  from  30  to 
feet  in  width.  June  10,  1809,  was  working  70  men ;  at  that  time 
Jtof  the  ore  extracted  was  taken  from  the  main  shaft,  belbre  referred 

llany  of  the  facts  herein  recited  are  taken  from  the  notes  of  Mr.  (iinii,  the  **  mining 
1"  oir  the  White  Pine  Nowh,  an<l  were  made  np  by  him  from  actual  inspection  of  the 
M,  and  poblitfhed  in  the  News  in  the  form  of  a  weekly  summary.  Tliey  wer*»  sub- 
>  at  the  time  to  the  criticism  of  thtmsauds  of  persons  cognizant  of  the  facts,  aua  wert 
renally  receivod  as  strictly  correct. 
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to,  at  a  depth  of  30  feet,  and  from  a  chamber  ramung  east  and  west. 
Thi8  chamber  is  20  feet  deep,  20  wide,  and  53  in  length  from  east  to 
west.    From  the  west  end  of  this  chamber  the  long  drift  starts  sooth. 
This  drift  was  run  to  "  triice  oiif  the  Autumn  and  Highland  Chief,  two 
separate  claims,  which  were  claimed  by  the  Aurora^   Litigation  instituted 
by  the  Aurora  to  eject  the  other  parties  from  the  ground  was  pending. 
The  Highland  Chief  men,  satisfied  that  they  could  not  hold  the  ground, 
effected  a  favorable  compromise,  and  surrendered  their  claim.    The  result 
as  to  the  Autumn  is  not  yet  decided.    The  main  shaft,  June  19,  was  do^n 
57  feet,  all  in  ore.    The  mine  yielded  10  tons  daily.    At  this  date  cuts 
were  being  run  to  strike  the  ledge  further  south.    The  25th  of  June  the 
compjiny  completed  a  shipment  of  200  tons  to  the  Big  Smoky  mill,  at 
Hamilton.    About  this  time  the  cut«  spoken  of  tapped  the  ledge  some 
300  feet  south  of  the  main  workings,  and  struck  very  rich  ore,  with  some 
horn-silver.    The  company  then  suspended  shipments  of  ore,  awaiting 
the  completion  of  the  Stanford  mill  on  Sunny  Side,  near  Eberhardt  City, 
and  reduced  its  working  force  to  40  men,  which  number,  it  was  believed, 
would  be  able  to  extract  1,500  tons  by  September  1,  the  time  the  mill  was 
expected  to  be  ready.    It  was  not  convenient  to  extract  a  larger  amount, 
because  the  dump  piles  would  be  too  much  incumbered.    The  company 
is  incorporated  in  San  Francisco,  and  is  principally  owned  by  the  Stan- 
ford Brothers,  who  paid  8120,000,  coin,  for  it  to  the  original  locators, 
one  of  whom  was  the  discoverer  of  the  Eberhardt.    The  mine  is  at 
present  under  the  superintendence  of  Dr.  GoodfeUow,  and  ranks  in  pub- 
lic estimation  very  close  after  the  Eberhardt. 

Abercorn. — On  the  south  side,  below  the  line  of  the  Eberhardt,  and 
about  40  feet  north  of  the  California.  June  19, 1869,  had  a  shaft  down 
12  feet  on  the  foot- wall  in  ore,  and  located  40  feet  northeast  of  the  main 
workings  on  the  California.  The  claim  is  spoken  of  as  being  noted 
chiefly  for  marking  a  distinct  line  of  upheaval  in  such  close  proximity 
to  that  remarkable  mine. 

Addingtan. — On  Bromide  Flat,  May  20,  1869,  struck  a  body  of  very 
fine  ore  in  one  of  the  shafts.  The  two  shafts  called  the  east  and  west 
shafts  are  connected  at  43  feet  depth  by  a  drift.  The  west  shaft  is  45 
feet  deep.  Considerable  ore  was  taken  from  it,  but  some  time  before 
June  26  work  was  suspended  in  it  and  a  new  shaft  was  started  50  feet 
wx^st,  which  on  June  26  was  down  about  45  feet,  without  having  reached 
ore.  On  the  4*3  foot  level  in  the  east  shaft  a  drift  was  run  south  in  ore, 
and  as  late  iis  July  10  they  continued  to  get  ore  in  that  drift. 

Auburn  is  next  below  the  Addington;  was  in  ore  June  26,  some  of 
which  was  very  rich.  A  quantity  of  the  lower-grade  ore,  taken  from 
above  the  rich  strike,  was  sent  to  the  Newark  miU  to  be  tested. 

Albemarle. — Incoq)orated  at  San  Francisco,  California,  March  21, 
1869;  12,000  shares;  capital  stock,  81,200,000. 

Blair  and  Banner  State, — At  tlie  bottom  and  on  the  west  side  of 
the  caiion  leading  down  between  Eberhardt  Ridge  and  Argyle  HiU. 
June  17  a  shaft  had  been  sunk  through  spar  and  ore  to  a  depth  of  23 
feet,  and  about  35  feet  from  the  gulch  a  tunnel  had  been  driven  in 
which  had  just  tapped  the  shaft.  From  32  feet  of  this  tunnel  40  tons 
of  high-grade  ore  had  been  taken.  That  raised  from  the  shaft  was  of 
an  inferior  quality,  being  mixed  with  spar,  but  nevertheless  milled  a(i 
the  Monte  Christo  mill  $93  per  ton.  Ore  shows  on  all  sides  in  the  tun- 
nel. The  rock  is  extremely  hard.  Ore  was  sent  to  mUl  July  10  at  tiie 
rate  of  12  tons  per  day.  At  that  date  an  easterly  drift  was  run  from 
the  tunnel,  which  carried  ore;  the  suiiace  cut  running  east  from  the 
enst  face  of  the  tunnel  was  down  about  7  feet. 
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Black  Hornet. — On  soath  side,  adjoining  and  parallel  to  the  California. 
The  ground  is  claimed  by  the  latter  company  as  being  a  part  of  its 
ledge.  The  owners  extracte<i  considerable  ore,  and  then  bonded  the 
proi>erty  for  sale.  The  question  of  title  was  not  settled  up  to  July  10, 
1860. 

Bourbon. — June  19,  had  a  shaft  down  28  feet,  from  which  an  incline 
31  feet  long  had  been  sunk.  A  linp  body  of  ore  was  here  met  with,  20 
tons  of  which  were  shipped  to  the  Big  S*noky  mill. 

Brom  ide  Tunnel  Company. — Incorporated  at  San  Francisco,  February  27, 
18C9;  30,000  shares;  capital  stock,  $3,000,000;  stock  quoted  July  3  at 
83  80.  These  tunnel  companies  are  organized  for  prospecting  puiiwses. 
They  select  what  is  supposed  to  be  a  favonible  location,  and  then  run  a 
tunnel  into  the  mountain,  expecting  to  strike  some  deposit  of  ore  which 
does  not  cross  or  has  not  been  located  on  the  surface.  Such  deposits  or 
veins  are  called  blind  ledges,  and  if  any  are  discovered  by  the  workings 
of  such  a  company  they  become  its  i)roperty. 

Bums. — On  Chloride  Flat.  Struck  ore  at  10  and  at  30  feet  depth. 
July  10,  commenced  drifting  southeast  at  a  depth  of  19  feet,  at  which 
point  they  had  two  feet  of  good  ore  in  the  shaft. 

Consolidated  Chloride  Flat  Company, — Tliis  company  has  one  of  the 
best  proi>erties  in  this  region,  and  conducts  its  business  on  as  large  a 
scale  as  any  company  in  Eastern  Nevada.  Their  mines  are  all  situated 
on  Chloride  Flat,  in  the  southern  i)art  of  Treasure  City,  near  Main  street. 
The  Bank  of  California  is  generally' su])posed  to  be  the  prime  mover  and 
largest  owner  iu  the  company.  The  first  rich  discoveries  made  on 
Chloride  Flat  were  taken  up  by  the  Gennesee,  Indiana,  Stonewall,  and 
several  other  companies.  The  moment  the  rich  ore  was  found  a  thou- 
sand other  locations  were  made  in  the  immediate  vicinity.  Hundreds 
of  shafts  were  sunk  and  almost  every  one  of  them  stnick  rich  ore.  Soon 
the  theory  was  startexl  that  the  ore  in  that  section  was  deposited  in 
horizontal  strata,  extending  underneath  the  whole  flat,  and  consisting 
of  successive  layers,  one  underneath  the  other,  separated  from  each 
other  by  sheets  of  limestone.  In  the  midst  of  Ihe  general  excitement 
the  agents  of  the  Bank,  it  is  said,  quietly  began  searching  the  records 
of  location.  They  soon  found  that  about  a  dozen  old  locations  were 
made  a  year  and  a  half  before  the  excitement  began,  and  that  most  of 
these  locations  called  for  four  or  five  hundred  feet  each  way  from  the 
notice,  sufficient  to  cover  the  richest  portion  of  the  flat  if  they  could  be 
all  consolidated  into  one  company.  They  hunted  up  the  owners  of  these 
old  claims  and  quietly  purchased  them  all.  When  these  preparations 
were  fully  completed,  they  consolidated  all  the  titles  into  one  company 
and  began  work  upon  the  old  locations.  Wherever  they  saw  a  promis- 
L  ing  mine  in  the  immediate  neighborhood,  within  the  radius  of  any  of 
their  claims,  they  ran  a  drift  into  it  immediately,  and  ran  the  occupants 
oat.  By  reason  of  this  peculiar  system  of  working  they  have  the  ground 
completely  honeycombed  underneath  quite  an  area.  They  have  some 
three  thousand  feet  of  tunnels  already  run  and  still  the  work  goes  on. 
:  The  ore  is  connected  throughout  all  these  workings.  Much  of  the  ore 
5  ia  exceedingly  rich;  portions  of  it  sometimes  yield  as  high  as  eighty-five 
4  per  cent,  of  its  weight  in  silver,  or  something  like  $27,000  per  ton.  This 
>  company  emph)5S  more  men  and  raises  a  larger  amount  of  ore  than  any 
u  other  in  the  dl^txzet.  The  force  employed  varies  from  one  hundred  and 
i  twenty  to  one  hozidred  and  fifty  men.  The  average  daily  yield  is  about 
%  ferty  tons  of  ore.  Nearly  all  of  the  ore  is  packed  to  the  mill  on  mules. 
y  t  The  sight  of  the  lon^  trains  filing  through  the  streets,  urged  on  by  their 
swarthy  arrieros^  wo&ld  make  a  Spanish  miner  feel  quite  at  home,   l^*^ 
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balk  of  the  workings  aro  very  near  the  surface,  the  greater  portion  be- 
ing on  the  30-foot  level.  The  iore  is  hoisted  through  a  dozen  or  more 
diSei*ent  shafts,  which  also  serve  for  ventilation.  The  Gtennesee  is  the 
deepest  shaft.  It  was  down  145  fciet  July  10,  and  most  of  the  way 
through  ore;  good  ore  is  found  in  the  bottom.  The  intention  is  to 
drive  the  shaft  on  steadily  until  a  depth  of  500  feet  is  reached.  The 
stock  sells  for  from  8lli  to  813  per  share.  The  company  was  incor- 
porated ill  San  Francisco,  California,  December  23,  1860.  Fifty  thou- 
sand shares,  capital  stock  $5,000,000;  $12  per  share  would  be  $600,000 
for  the  mine. 

California. — This  is  the  most  noted  mine  on  the  south  side  below  the 
Eberhardt.  It  was  bought  from  the  original  locators  in  July,  1868,  by 
John  Moli'ot,  and  by  him  sold  to  one  of  the  Stanford  brothers,  of  Cali- 
fornia, in  December  of  the  same  year,  for  850,000  coin.  At  the  time 
this  price  was  paid  for  it  there  had  not  been  much  over  81,000  worth  of 
work  done  on  it.  The  SUiiifords  began  stripping  the  dirt  off  the  ledge, 
and  very  soon  uncovered  it  for  400  feet  in  length,  finding  it  very  uni- 
form in  its  course  and  width.  The  mine  is  situated  about  one  mile 
south  of  the  Eberhardt.  It  is  50  feet  wide;  hanging  wall,  red  shaly 
rock  ;  foot-wall^  limestone.  The  ore  is  rich  in  chloride  and  bromide  of 
silver.  There  is  more  of  the  latter  present  at  this  mine  than  in  any 
other  mine  in  the  district.  The  crushed  ore,  up  to  May  13,  yielded  from 
8300  to  $1,000  per  ton.  The  course  of  the  "  vein''  is  oast  and  west;  the 
dip  48^  south.  Much  of  the  ore  resembles  the  cinders  of  a  blacksmith's 
forge,  mixed  with  ashes.  The  company  has  never  employed  a  very  large 
force  of  men  in  the  mine,  as  they  have  been  busy  since  its  purchase 
erecting  their  mill  at  Eberhardt  City — the  Stanford  mill  siK)ken  of  in 
connection  with  the  Aurora  South.  June  19  they  had  400  tons  of  ore  on 
the  dump,  besides  100  sacks  of  175  pounds  each  of  selected  ore,  worth 
81,000  per  ton.  July  2  the  last  of  120  sacks  of  this  rich  ore  was  shipped 
to  the  Big  Smoky  mill  for  reduction.  It  was  exjiected  they  would  have 
2,000  tons  of  the  average-grade  ore  ready  for  the  mill  September  1. 
The  mine  is  worked  by  shafts  and  connecting  drifts.  Incorporated 
January  29, 1809 ;  15,000  shares ;  capital  stock,  81,500,000 ;  800  feet  in 
the  loc^ation. 

Cotmtock, — On  south  side,  in  Mahogany  Caiion,  below  the  Evening 
Star  and  Banner.  The  company  owns  three  ledges,  all  in  slate.  A  tun- 
nel has  been  run  on  the  middle  ledge.  Some  very  rich  chloride  ore  was 
found,  several  tons  of  which  have  been  smelted  at  Shermantown. 

Constitution. — On  Pogonip  Flat. — June  19,  had  a  shaft  down  20  and  an 
incline  30  feet.  Both  are  connected  by  a  drift  30  feet  in  length.  A  fine 
body  of  ore  was  exposed  in  the  breast  to  the  west,  and  about  30  tons 
were  on  the  dump. 

Copper  Olance. — On  Argyle  Hill. — "  Vein"  claimed  to  be  100  feet  wide, 
The  shaft,  ^o  feet  deep,  passed  through  three  feet  of  good  ore,  at  a  depth 
of  45  feet. 

Crow  Wing.'^Oii  Chloride  Flat— The  shaft  is  28  feet  deep. 

Cora. — On  Mazeppa  Flat. — The  shaft  is  65  feet  deep,  and  exposes  ore 
the  same  as  a  drift  once  forced  it  northward. 

Cerro  Pascoj  on  Eadical  Hill,  has  followed  a  beautiful  foot-wall,  with 
an  incline  49  feet  deep,  through  a  body  of  fair  ore,  the  entire  distance. 

Charter  Oaky  belonging  to  the  White  Pine  Mutual  Milling  and  Mining 
Company,  is  situated  on  the  e^st  side,  toward  the  north  end ;  adjoins 
the  Emersley,  of  which  it  is  a  continuation,  and  is  almost  due  north  of 
the  Hidden  Treasure,  and  about  500  feet  below  the  summit.  May  17 
the  shaft  waa  50  feet  deep,  and  contained  good  ore  all  the  way.    A 


CONDITION  OP  MINING  INDUSTRY — ^NEVADA.  156 

vcfg^  amount  has  been  redaced  at  their  mill,  in  Hamilton,  parts  of  which 
ielded  8:^50  p«r  ton.  Some  of  the  ore  found  at  50  feet  depth  has  a 
ight  yellowish  green  color  when  taken  out,  but  on  exposure  to  the  sun 
t  changes  to  a  purplish  hue.  The  mine  is  owned  in  Philadelphia,  and 
vas  located  June  10,  1868.  It  contains  chloride  and  sulphide  of  silver. 
Phe  vein  is  believed  to  bo  30  feet.  wide.  Julj^  10, 1869,  the  shaft  was 
Lown  70  feet.  The  north  drift,  in  12  feet  from  the  35-foot  level,  was  in 
^60  ore. 

Caxt^L — Claimed  to  be  an  eastern  extension  of  the  California.  Struck 
)re  similar  in  character  to  the  California  on  June  30. 

Chester. — July  10,  had  out  20  tons  8115  ore  from  a  shaft  42  feet  deep, 
located  on  a  vertical  ledge  3  feet  wide. 

I>e//.— June  10,  had  eighty  tons  of  ore  on  the  dump ;  shipped  25  tons 
three  days  before ;  was  taking  out  about  4  tons  daily.  The  shaft  is  round 
and  vertical,  20  feot  in  diameter,  and  24  feet  deep.  A  drift  to  the  north 
was  in  14  feet  in  a  large  body  of  fine  ore. 

Double  Eagle. — Property  of  the  White  Pine  Mutual  Milling  and  Mining 
Company,  near  Virginia  street,  between  Main  and  Union.  Found  good 
ore  at  a  depth  of  about  20  feet.    The  shaft  is  being  sunk  deeper. 

Doraw.— Owi\ed  by  Pogonip  Silver  Mining  Company,  J.  It.  Murphy, 
Boperintendent.  Struck  ore  at  38  feet,  which  ranged  from  8236  to  8722 
per  ton.  Drifted  on  this  awhile,  and  then  continued  sinking.  The  vein 
stands  nearly  vertical. 

Dreadnaught. — On  south  side,  near  the  head  of  Mahogany  CaSon,  on 
the  eastern  slope  of  Eberhardt  Eidge.  July  3,  had  a  shaft  20  feet  deep, 
between  smooth  walls  7  feet  apart,  and  nearly  vertical.  Quartz  and 
some  chloride  are  found  in  the  bottom. 

Eberhardt. — ^This  beiug  the  leading  mine  of  a  district  which  is  attract- 
ing so  much  attention,  a  fiUl  description  of  it  will  be  given  here. 

Just  at  the  south  end  of  the  summit  of  Treasure  Hill  seems  to  have 
been  an  immense  break  running  east  and  west  across  the  strata.  A 
chasm  200  feet  wide  was  opened.  The  ground  to  the  south  of  this 
chasm  is  several  hundred  feet  lower  than  that  immediately  north  of 
it,  and  lies  for  some  distance  comparatively  level.  In  this  chasm  the 
Eberhardt  mine  is  located.  The  deposit  of  ore  and  gangue  fills  the 
whole  of  the  opening  made  bj"  the  break.  The  gangue  is  composed  of 
limestone,  quartz,  and  spar.  The  ore  proper  is  very  iiTcgularly  depos- 
ited, lying  sometimes  in  horizontal  sheets,  occurring  at  other  times  in 
the  shai>e  of  large  pockets  of  all  shapes.  Large  lumps  of  pure  chloride  of 
silver,  some  of  them  weighing  over  a  hundred  pounds,  are  found  so  pure 
that  a  nail  may  easily  be  driven  into  any  part  of  them,  the  same  as  into 
a  bar  of  lead.  A  silver  coin  laid  upon  these  pieces  and  struck  smartly 
with  a  hammer  or  sledge  will  leave  its  impression  as  distinctly  as  a  seal 
on  soft  wax.  While  there  is  a  large  amount  of  this  exceedingly  rich 
ore,  there  is  a  hundred  times  the  quantity  of  ore  of  ordinary  richness, 
say  worth  8100  i>er  ton,  and  this,  like  in  all  mines,  must  be,  of  course, 
the  main  reliance  for  the  profitable  working  of  the  mine  in  the  future. 

The  ore  was  found  very  near  the  surface.  The  first  work  done  was 
altogether  by  open  cuts  and  sinking  directly  on  the  surface,  the  same 
as  in  a  stone  quarry.  Hundreds  of  thousands  of  dollars  were  taken  out 
in  this  way.  Then  shafts  were  sunk  and  drifts  run.  The  main  shaft  is 
down  now  about  two  hundred  feet ;  it  shows  no  particular  variation  in 
the  manner  of  dei>osition  of  mineral.  No  bodies  of  ore  equal  to  that 
cot  by  the  first  workings  were  found  in  the  shaft.  Of  course,  this  does 
iU)t  at  all  go  to  prove  that  there  are  no  other  such  bodies  in  the  ledge, 
yiimply  bemuse  there  is  no  particular  reason  for  their  occurring  at  aa^ 
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particular  place  except  the  fact  that  cavities  large  enongh  to  contain 
tbem  inuat  have  existed  at  the  time  the  ore  was  deposited.  The  loca- 
tion of  these  canities  is  accidental,  and  thongh  one  shaft  might  be  sunk 
one  thousand  feet  without  striking  one,  another  shaft  a  few  feet  distant 
might  cut  numbers  of  tliem.  Probably  the  best  way  to  find  them  is  to 
follow  the  threads  of  mineral  through  the  vein  matter,  which  probably 
connect  the  larger  bodies.  On  Jiuie  19  the  mine  was  employing  eighty 
men,  twentj'-one  of  whom  were  cmi)loyed  on  dead- work.  Twenty  toos 
per  day  were  being  taken  from  the  face  of  the  hill  and  five  tons  from 
the  mine ;  twenty  of  which  were  only  sent  to  the  mill.  The  Keystone 
shaft  on  the  north  wall  was  down  liOO  feet  and  was  still  in  good  ore. 
A  drift  driven  a  distance  of  ISO  feet  west  from  this  shaft  showed  ore  the 
entire  length.  The  Blue  Bell  shaft  on  the  south  wall  was  down  100  feet. 
July  3  the  mine  was  sending  22  tons  of  ore  to  mill  per  day.  About  the 
S4ime  amount  was  raised.  Seven  tons  of  it  (very  rich)  were  daily  taken 
from  a  cihamber  immediately  north  of  the  Blue  Bell  shafts  This  cbamber 
was  then  100  feet  long,  30  feet  wide,  and  13  feet  high ;  its  base  being  40feet 
from  the  surlace.  The  south  wall  is  nearly  perpendicular,Jwhile  the  north 
wall  dii^s  south  at  an  angle  of  82^.  The  drift  running  west  along  the 
north  wall  from  the  Keystone  shaft  is  80  feet  below  the  surface  and  was 
(July  3)  180  feet  in  length,  showing  a  seam  of  clay  about-  two  inches 
thick  along  the  wall.  At  that  time  work  was  suspended  on  the  drift. 
From  the  same  level  in  this  shaft  a  drift  was  l>eing  pushed  south  in 
the  direction  of  the  Blue  Bell  shaft  with  which  it  is  intended  to  make 
another  connection  on  that  level.  From  the  Blue  Bell  shaft  on  the 
south  wall,  at  a  depth  of  187  feet,  another  drift  is  being  nm  north  to  the 
Keystone  shaft.  There  will  then  be  thivo  connections  from  the  north  to 
the  south  wall,  a  distance  of  200  feet  between  the  Keystone  and  Blue 
Bell  shafts,  viz:  at  the  respective  depths  of  40,  80,  and  187  feet.  July 
10  the  usiuil  amount  of  22  tons  per  day  was  still  being  sent  to  the  mill 
At  this  date  they  had  100  tons  at  the  mill  and  over  300  tons  on  the  dumps. 
Thecapaeity  of  the  company's  mill  at  Shermantownisl4tonsperday.  In 
tlie  Keystone  shaft  a  large  body  of  high-grade  ore  is  met  with  at  a  depth 
of  1(55  feet,  while  the  bottom  is  also  on  ore,  less  concentrated  but  of 
good  quality.  This  shatt  will  not  be  sunk  deejwr  at  present,  as  the 
depth  already  att4uned  is  very  trying  to  a  common  windlass  and  rope. 
The  El>erhardt  was  the  first  mine  in  White  Pine  to  reduce  the  wages 
from  85  to  84  per  day.  This  was  done  in  July,  1869.  A  strike  and 
some  trouble  for  a  few  days  followed,  but  order  was  soon  restored.  The 
mine  and  mill  were  incoi'i)orate<l  in  San  Francisco,  California,  March  6, 
18C9;  120,000  shares;  capital  stock,  812,000,000. 

Uvening  Star. — South  side,  in  Mahogany  Canon,  near  Blair  and  Ban- 
ner State ;  incorporated ;  40,000  shares ;  capital  stock,  84,000.000.  I^edge 
was  stripped  to  a  width  (or  length)  of  140  feet  and  no  bounciaries  found. 
In  general  appearance  it  resembles  the  California,  but  the  ore  is  difterent 
and  seems  to  be  richer.  .  It  is  spoken  of  as  the  largest  compact  ledge 
in  the  district.  June  26,  had  a  cut  30  feet  long,  12  feet  wide  and  9 
feet  deep  in  ore,  in  which  horn-silver  was  freely  distributed.  The  com- 
pany, as  at  present  organized,  is  a  consolidation  of  the  Evening  Star 
and  Mahogany  mines.  Mr.  Greenleaf,  formerly  of  the  California  mine, 
is  conducting  the  works.  Up  to  July  10  the  workings  were  most  satis- 
factory. 

Eastern  Slope  Tiinnd  Company. — ^East  side  of  Treasure  Hill,  about 
800  feet  below  the  summit  and  directly  opposite  Treasure  City.  Loca- 
tion made  December,  1868 ;  work  began  March  2, 1869.  May  30,  in  150 
feet    The  first  100  feet  passed  mosUy  through  slate,  which,  in  some 
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places,  was  very  hard,  in  others,  damp  and  soft.  June  16,  the  second  100 

feet  were  completed.    The  tunnel  here  passed  through  a  formation  of 

limestone,  mixed  with  spar.    Here  and  there  small  cavities  exist  in  the 

limestone,  and  extensive  seams  intervene  between  the  rock  and  spar. 

The  mouth  of  the  tunnel  is  east  of  the  main  line  of  npheaval  of  Treasure 

Hill,  as  shown  in  the  tunnel,  where,  for  the  first  100  ieot,  the  rock  dips 

east,  and  then  changes  to  the  we^t,  dipping  with  the  body  of  the  hill. 

Cost  of  tunnel,  $15  per  foot  for  the  tirst  150  feet,  which  is  cheaper  than 

common.    Incorporated  in  San  Francisco,  California,  Febmaiy  7, 1869 ; 

10,000  shares;  capital  stock  $1,000,000. 

ExceJmor. — North  end,  below  the  JNIammoth;  800  feet.  Located  Decem- 
ber, 1868.  Owned  by  Dunne,  Moft'ett  &  Freeman ;  8  feet  wide ;  dips 
west  30O.  Has  all  the  appearance  of  a  lissure  vein.  Sliows  a  tine  body 
of  vein  matter,  principally  composed  of  spathiferous  breccia,  mixed  with 
an^lar  fragments  of  silicified  limestone.  Ore  assays  from  $50  to  $5,000. 
CUoride  of  silver  (horn-silver)  is  found  in  it,  which  will  assay  $20,000 
to  the  ton.    The  location  is  exceedingly  favorable  for  working. 

Excelsior. — On  the  west  side,  toward  the  north  end,  below  main  street, 
and  just  below  Eice's  toll-road;  800  feet.  Located  November  12,  1807. 
Ledge  runs  east  and  west ;  strii)ped  250  feet.  On  the  east  end  of  this 
stripping,  a  drift  has  been  run  about  20  teet  along  the  ledge.  About 
40  feet  west  from  this,  a  diift  is  being  pushed  north  into  the  hill,  the 
bottom  of  which  is  in  vein  matter,  quartz,  and  sx)ar,  lorits  entfre  length, 
48  feet.  The  ledge  is  nearly'  horizontal  for  some  distance  in,  api)earing 
to  dip  at  a  greater  angle  toward  the  western  end  of  the  claim  than  else- 
when*.  There  are  three  north  drifts  from  the  east  and  west  cut,  o\i\y 
one  of  which  is  being  pushed  at  present — the  most  easterly.  The  other 
two  are  in,  one  about  25  and  the  other  20  feet,  both  on  the  ledge.  Con- 
siderable low-grade  ore  has  been  taken  from  the  mine.  Incorporated ; 
capital  8to<*.k  $1,600,000. 

Eclipse  Consolidated^  (Eclipse  and  VmatiUa,) — June  26,  had  500  tons 
of  ore  out,  5  tons  of  which  were  sacked  lor  shii)meut  to  San  Francisco. 
This  lot  was  estimated  to  mill  over  $1,000  per  ton.  ]\Iain  shaft,  75  feet. 
Passing  through  a  fine  body  of  ore  at  the  surface,  it  penetrated  solid 
limestone  for  50  feet,  and  again  stiiick  into  ore.  It  is  now  being  i)ush(Hl 
with  the  intention  of  sinking  to  a  depth  of  200  feet.  East  drift  in  93 
feet,  all  the  way  through  vein  matter,  mineral,  and  spars.  South  drift 
in  70  feet ;  July  10,  the  shaft  had  reached  a  dei)th  of  82  feet,  and  struck 
some  rich  ore  in  the  bottom. 

Emersley. — East  side,  below  Ilidden  Treasure,  south  of  Charter  Oak, 
(another  location  in  the  same  vein.)  A  very  large  vein  running 
north  and  south,  and  dipping  west,  800  feet  in  the  location.  June  26, 
was  reported  to  have  been  sold  East  for  $80,000.  It  is  considered  to  be 
well  worth  the  monej'. 

Egfjlesion  d;  Brotcn. — Located  July  22,  1868,  on  north  end ;  July  3; 
an  incline  to  the  west  had  followed  down  on  the  foot-wall  at  an  angle  of 
io^  to  a  depth  of  23  feet,  where  vertical  sinking  was  commenced,  the 
ledge  being  found  to  stand  peri^endicularly  at  that  point. 

Glacier. — On  the  brow  ^f  the  mountain  at  the  commencement  of  the 
soQthem  slope,  directly  west  of  the  Eberhardt,  and  commonh'  thought 
to  be  in  the  same  transverse  fissure,  the  ore  resembles  that  from  the 
Eberhardt.  Location  1,600  feet,  beginning  at  the  westerly  line  of  the 
tet  west  extension  of  the  Eberhardt.  Bordering  it  on  the  north  is  a 
Itnge  limestone  cliff  which  forms  the  north  wall  of  the  gi*eat  Eberhardt 
tede,  and  which  there  is  every  reason  to  think  constitutes  also  the  north 
^^  of  the  Glacier.    The  mine  is  owned  principally  in  the  Ea^t,  \i^\\i^ 
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the  property  of  the  White  Pine  Mutaal  Milling  and  Mining  Company, 
and  work  in  being  ^^go^ou8ly  prosecuted.  June  19,  had  a  35-foot  shaft 
in  a  10  loot  body  of  fine  ore.  The  incline  from  the  west  was  down  20  feet 
between  two  well-deflued  wells  lined  with  clay ;  but  the  fissure  seemed 
to  have  lost  its  ore  near  the  surfiice,  which  had  given  place  to  fragments 
of  limestone  and  spar.  Next  to  the  north  wall  in  the  incline,  ore  and 
more  compact  vein  matter  was  appearing.  June  26,  the  incline  was  down 
along  the  north  wall  14  feet,  still  in  hard  limestone  with  seams  of  spar. 

Ooid  HUL — June  19,  had  penetrated  a  cap  of  limestone  with  a  12-foot 
shaft,  and  struck  a  body  of  good  ore. 

Gcorgiu. — Mahogany  Canon,  on  south  side. — June  19,  had  a  cut  along 
the  ledge  140  feet,  shaft  35  feet,  and  a  few  tons  of  good  ore  on  the  dump. 
June  20,  struck  good  ore  at  38  feet  in  the  shaft. 

Great  Union  Tunnel  Company. — Three  thousand  feet  square.  Located 
February  22,  1809,  on  east  sid(>,  2,000  feet  below  the  summit,  opposite 
the  center  of  Trciisure  City.  Incorporated  in  San  Francisco,  California ; 
60,000  shares ;  capital  stock,  $6,000,000.  Some  of  the  heaviest  capitalists 
of  San  Francisco  are  the  locators.  Tunnel  was  in  100  feet  June  15,  and 
work  going  on. 

Good  Omen. — East  side,  on  Pocotillo  Flat,  just  south  of  the  Pocotillo 
mine.  June  19,  was  idle,  with  a  small  cpiantity  of  good  ore  on  the  dump, 
which  was  taken  from  the  west  drift  at  the  bottom  of  a  16-foot  shatY^ 

Guardi^. — East  slope  above  Pocotillo  Flat,  a  little  north  of  the  line 
of  the  Eastern  Slope  Tunnel  Company.  July  3,  had  a  cut  of  18  feet, 
bottom  and  sides  in  good  ore;  6  tons  on  the  dump.  It  is  a  "  i)roteC' 
tion"  location  of  the  Sentinel  mine;  both  owned  by  the  same  p^irties 
and  treated  as  one  property.  July  10,  was  building  up  a  large  dump  of 
pay  ore.  Had  a  shaft  down  12  feet,  and  intended  to  begin  work  on  the 
Sentinel  shaft  soon. 

Graitan. — July  3,  was  taking  ore  (mixed  with  base  metal)  from  a  30- 
foot  breast. 

Hidden  Treasure. — This  was  the  first  mine  discovered  on  Treasure 
Hill.  The  locality  was  shown  to  A.  J.  Leathers,  the  blacksmith  of  the 
Monte  Christo  Comi)any,  by  an  Indian.  But  the  unusual  formation  of 
the  deposit  bewildered  him  so,  that  for  fear  of  missing  the  ledge,  he 
did  not  locate  his  claim  until  the  middle  of  September,  and  not  before 
he  had  drawn  Mr.  Marchand,  the  superintendent  of  the  Monte  Christo 
Company,  into  the  secret. 

When  the  Eberhardt  and  other  mines  were  discovered,  the  excitement 
began,  and  the  district  was  soon  filled  with  people.  The  Hidden  Treas- 
ure still  holds  its  rank  as  one  of  the  first  mines  in  point  of  value  as  weU 
as  discovery.  It  is  worked  mainly  by  open  cuts,  and  the  deposit  lies 
between  a  stratum  of  clay  slate  above  and  limestone  below,  its  dip 
necessarily  following  that  of  the  strata  on  the  hill.  It  crops  out 
on  the  eii«t  side  of  the  summit  very  near  the  crest,  and  at  that  place 
lies  quite  flat.  It  has  be<jn  stripped  for  600  feet  in  length,  and  many 
large  excavations  have  been  made.  The  ore  abounds  in  horn-silver, 
and  as  at  present  opened  the  mine  can  easily  raise  100  tons  i)er  day. 
The  shipments  during  the  past  summer  have  varied  firom  10  to  40 
tons  per  day,  most  of  which  were  packed  on  mules.  It  is  diflicult  to 
give  the  thickness  of  the  vein;  one  cut  run  across  it  seemed  to  indicate 
a  width  of  97  feet^  but  that  inference  was  based  upon  the  supposition 
that  the  dip  was  forty-five  degrees.  If  the  angle  of  the  dip  should  be 
less,  as  is  almost  certiiinly  the  case,  the  length  of  the  cut  would  give  the 
real  thickness  of  the  dex)osit  considerably  too  high.  However,  the 
vein  18  large  enough  to  satisfy  the  most  rapacious  company  which 
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ever  mined  for  silver.  A  tannel  was  in,  on  June  26,  98  feet.  Sur- 
veys indicated  that  53  feet  more  would  strike  the  ledge  at  a  depth  of 
200  feet  from  the  surface,  but  this  is  again  based  upon  what  is 
probably  a  false  supx>osition  of  the  dip.  The  open  cut  lias  been  run 
across  to  the  west  or  hanging  wall,  and  the  whole  body  of  the  ledge  thus 
exposed  is  being  breasted  to  the  south  by  open  work.  July  10,  the  south 
breast  was  not  yielding  as  well  as  it  had  been,  but  a  new  deposit  was 
found  west  of  what  had  been  supposed  to  bo  the  west  wall.  A  suit  is 
pending  for  a  large  jwrtion  of  this  mine.  The  locators  of  the  Hidden 
Treasure  complied  with  the  laws  of  the  district  in  putting  their  notice 
on  the  ground,  but  it  is  claimed  that  they  did  not  cause  t\ie  same  to  be 
recordcHl  for  a  long  time  after  the  ten  da^'s  which  are  allowed  by  law 
from  the  time  of  posting  the  notice.  The  locators  of  the  Kathbun  mine 
near  by,  thinking  they  had  a  point  on  the  Hidden  Treasure  in  this,  ran 
their  claim  over  a  portion  of  the  Hidden  Treasure  ground  (I  think  about 
four  hundred  feet)  and  got  their  claim  recorded  first.  The  Hidden 
Treasure  being  in  possession,  instituted  an  action  to  quiet  title,  tliereby 
compelling  the  Rathbun  men  to  go  to  their  proofs  and  defend  their  claim 
or  forever  after  hold  their  peace.  The  Hidden  Treasure  men,  while  they 
admit  the  patent  fact  that  their  notice  was  not  recorded  in  time,  claim 
that  it  was  delivered  to  the  recorder  before  the  Rathbun  notice,  and  that 
it  was  mere  inadvertence  in  the  recorder  to  enter  the  Rathbun  notice 
out  of  its  order,  and  that  they  cannot  be  made  to  suffer  for  this  fact. 
The  matter  will  probably  be  compromised  after  a  strong  show  of  light 
on  both  sides,  as  it  is  very  dangerous  work  to  litigate  at  title  in  White 
Pine  where  so  much  is  involved.  Both  parties  are  generally  taken  very 
much  by  surprise  by  the  testimony  introduced  before  they  get  through. 
It  is  astonishing  how  witnesses  will  turn  up  who  happen  to  know  always 
jest  what  is  necessary  to  suit  the  particular  wants  of  the  case.  The 
stock  of  the  Hidden  Treasure  stands  pretty  firm  at  $30  per  share.  There 
are  16,000  shares,  which  puts  the  present  market  price  of  the  mine  at 
#480,000. 

Hidden  Treasure  Consolidated  is  the  first  extension  north  of  the  Hid- 
den Treasure.  It  has  been  pretty  well  prospected  and  the  ledge  uncov- 
ered about  one  hundred  feet.  June  4,  they  had  50  or  GO  tons  of  ore  on 
the  dump,  which  resembled  tliat  from  the  original.  Two  inclines  are 
being  sunk  with  satisfactory  results.  The  ledge  improves,  so  far,  in 
width  and  appearance,  and  there  is  scarcely  room  for  a  doubt  that  it  is 
the  same  "contact  vein"  opened  in  the  original,  as  it  rests  on  the  same 
bed  of  limestone  an<l  has  the  same  clay  slate  above.  There  is  no  indica- 
tion between  the  two  mines  of  Jiny  disturbance.  July  10,  the  mine  was 
looking  well;  both  shafts  had  got  into  fair  ore.  The  incline  was  down 
60  feet,  at  which  depth  a  winze  had  been  sunk  eight  feet  in  a  mixture 
of  limestone,  quartz,  and  spar  stained  with  chlorid(>.  North  shaft  down 
15 feet  in  ore.  Incorporated;  12,000  shares;  cajntal  stock,  $1,200,000. 
Stock  holds  pretty  steadily  at  $2  50  per  share. 

Ridden  Treasure  South. — Working  steadily  with  good  returns. 

Horseshoe. — South  side  near  Mazeppa.  May  9,  opened  a  splendid 
breast  of  horn-silver.  The  incline  is  down  71  feet,  pointing  toward 
the  Mazeppa;  all  the  way  down  it  is  on  a  goo<l  foot- wall  and  through 
good  <ire.  This  foot-waU  is  said  to  be  the  finest  in  the  district;  it  dips 
f(»ty-8even  degrees.  The  ledge  is  seven  feet  wide  and  a  model  for 
ccHnpactness  and  uniform  grade  of  ore.  The  bottom  of  the  incline 
rests  against  limestone,  12  feet  of  which  separate  the  Horseshoe  from 
the  Mazeppa  shaft.    On  June  26  ten  tons  of  good  ore  were  on  the  dump. 

flermaik-— June  26,  had  a  shaft  40  feet,  following  the  hanging  wall. 
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Here  a  turn  was  made  throii«:li  the  wall  into  the  ledge,  and  20  feet  of 
gooil  ore  wore  penetrated.  The  east  shaft  in  the  foot- wall  is  claimed  to 
show  the  ledge  to  be  80  feet  wide. 

Hijdroijen. — South  side  on  a  ridge  east  of  the  California.  Shaft  22  feet 
down  a  slightly-inclined  hanging  wall,  smooth  as  sheet  iion.  A  dritt  has 
been  run  ten  feet  northeast  fmm  the  bottom  of  the  shaft  through  a  mix- 
ture of  limestone  and  black  spar. 

jtfiewj/ocA:.— July  {\  was  sinking  and  drifting  in  ore.  Fifty  sacks  were 
on  the  dump  and  a  large  body  in  sight.  July  10,  was  running  a  cut  east 
and  west,  south  of  the  shaft,  which  showed  ore  of  good  quality  within 
three  feet  of  the  surface  for  its  entire  length. 

Hornet, — A  few  hundred  yards  west  of  the  toll-house  on  the  road  from 
Hamilton  to  Shcrmantown.  One  thousand  feet;  sold  in  the  winter  of 
18C8-NiO  for  >f3,000.  Was  winking  well  -May  20,  18(59,  and  work  going 
on.  The  ores  are  chloride  and  sul|)huret  of  silver.  The  mine  is  said  to 
be  entirely  free  from  conllict  of  title  with  any  other  claim.  July  o,  had 
an  incline  down  3.">  feet,  and  a  large  quantity  of  fair  ore  on  the  dump. 

Indutttry. — On  Main  street,  near  the  south  end  of  the  summit  above 
Chloride  Flat ;  incorporated  at  White  Pine ;  20,000  shares ;  capital  stock, 
82,000,000.  It  is  the  pioneer  home  incorponition  at  White  Piiu'.  In  the 
week  ending  June  10, 1800,  it  shipped  bullion  to  the  anu>unt  of  85,.*jl2  38. 
The  shaft  at  this  date  was  down  .5.")  feet,  where  a  large  chamber  has 
beim  opened  in  a  line  body  of  ore.  The  lineness  of  the  bullion  from  this 
ledge  is  remarkable,  one  bar  assaying  .080  and  three  bars  .001,  or  one 
above  the  government  standard.  At  this  time  the  mine  was  raising 
8  tons  daily,  which  were  shipped  to  .McCone  &  Dnnn-s  mill. 

July  20,  it  was  raising  10  tons  daily  j  81  per  share  was  ottered  for  the 
s*^oc*k  in  the  board.  The  force  was  incjrcased.  June  3(^,  the  first  divi- 
dend was  declared.  A  threatened  contest  of  title  with  the  Xeva^la  Com- 
pany was,  during  this  week,  avoided  by  compromise,  without  expense 
to  either  company,  and  the  Industry  title  was  at  that  time  <?onsidered 
unclouded,  and  the  bomidaries  established  and  a<lmitte(l.  »luly  10,  yielded 
5  tons  daily,  and  had  35  or  40  tons  on  the  dump.  Three  bi'easts  were 
being  pushed  on  the  35-ibot  level  to  the  north,  east,  and  west. 

ItuHanapoIis, — rTuly  10,  had  a  shaft  down  73  feet,  from  the  bottom  of 
which  a  drift  was  run  13  feet  north  across  the  ledge,  through  quartz, 
which  carried  some  ore. 

Ince  Hall. — East  side  south  of  Pocotillo  Flat.  Shaft  down  41  fLH?t  on 
June  20.    Some  good  ore  struck. 

John  Dare. — East  side,  on  the  ui)per  or  western  Pocotillo  Flat,  or 
rather  above  the  Hat.  A  large  shaft  was  originally  sunk  on  this  mine  to  a 
dei)th  of  2.")  fei^t^  from  wliicli  a  quantity  of  good  chloride  ore  was  taken, 
but  the  location  not  being  favorable  for  working,  a  cut  was  commenced 
lower  down  the  hill  on  a  level  with  the  bottom  of  the  shaft.  It  was  an 
open  cut  for  a  distance  of  20  feet  into  the  hill,  when  a  drift  was  com- 
menced. July  10,  cut  and  drift  were  in  27  feet,  leaving  17  feet  to  pene- 
trate to  the  bottom  of  the  shaft.  The  principal  place  of  business  of  the 
comi)any  is  San  Jose,  California. 

Johnson  Tunnel. — July  3,  was  running  for  the  Relief  and  Cuyahoga 
ledges.  Open  cut  28  feet  into  the  hill  5  from  this  point  a  tunnel  was  iu 
46  l^et. 

Keblah. — The  most  elevated  mine  on  Tn^asure  Hill.    June  26,  the 
shaft  20  feet  dee]),  exposing  some  pay  ore.    It  is  the  property  of  the  Na- 
tional Milling,  Mining,  and  Tunnel  Company,  and  the  Natioiml  Tunnel 
starting  in  on  the  eastern  side  of  the  hill  on  a  l(»vel  with  the  Eastern 
jSJojjc  Tunnel  Company's  works,  is  driving,  among  others,  the  ledge  of 
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this  company.    This  mine  is  located  9,260  feet  above  the  sea.    July  10, 
ore  of  improved  quality  was  mined.    Shal*t  was  32  feet  deep. 

Leviathan. — Eastern  slope  of  Argyle  Hill.  June  2G,  was  taking  good 
ore  from  a  shaft  26  feet  down. 

Lincoln,-— -June  26,  shatt  was  50  feet  deep.  Two  drifts  are  nui  from 
it,  one  at  25  fpet  depth,  (in  15  feet,)  the  other  from  the  bottom,  (in  14 
feet,)  both  following  the  ledge  between  the  walls. 

Ltrington. — ^In  the  iirst  sag  of  the  Eberhardt  liidge.  Shaft  40  feet 
deep.    July  9,  was  sinking  the  shaft  deeper. 

Mazeppa, — On  the  south  side,  below  the  Galifomisv,  and  southeasterly 
from  it,  in  the  canon  leading  to  Eberhardt  City.    It  is  considered  one  of 
the  leading  mines  of  that  neighborhood.    June  19,  was  working  in  rich 
ore.    An  incline  from  the  old  shaft  had  reached  a  depth  of  28  feet,  where 
a  9-foot  breast  was  being  pushed  into  the  rich  ore.    June  26,  the  prin- 
cipal work  was  done  at  a  depth  of  23  feet;  on  this  level  a  breast  15  feet 
wide  by  8  feet  in  height  had  been  pushed  15  feet  to  the  north  in  a  large 
body  of  good  ore.    To  the  west  another  breast  15  feet  broad  by  12  high 
bad  been  driven  20  feet,  descending  gradually  with  the  dip  of  an  appar- 
ent foot-wall  which  is,  in  fact,  only  a  stratum  of  limestone  separating 
the  upper  dei>osit  from  one  beneath,  which  has  been  cut  by  the  shaft 
The  west  breast  was  all  ore,  save  the  limestone  under  foot,  and  of  a 
higher  grade  than  that  in  the  northern  one.    The  principal  work  was 
then  being  done  west,  and  the  intention  was  to  broaden  the  breast  into 
a  vast  chamber,  with  sufficient  pillars  left  to  secure  the  roof.    July  3, 
smkiiig  in  the  shaft  was  continued  with  the  intention  to  go  down  40  feet. 
The  west  breast,  23  feet  in,  was  being  cleared  preparatory  to  sinking  an 
incline.    Work  in  the  north  breast  was  stopped.    The  intention  was  to 
open  another  chamber  at  a  depth  of  35  feet  beneath  the  layer  of  lime- 
stone, on  top  of  which  breasting  was  then  carried  on.    The  shaft  which 
bad  penetrated  this  stratun  was  in  good  ore  Jidy  10.    The  west  ore 
breast  had  been  followed  to  a  point  where  the  limestone  stratum  be- 
neath (penetrated  by  the  shaft)  had  changed  into  a  red  conglomerate 
of  hme  spar  and  quartz,  carrying  chloride.    Workings  showed  the  ore 
under  this  stratum  continuous  and  good.    This  Mazeppa  is  not  incor- 
porated.   The  incorporated  Mazeppa  quoted  on  the  San  Francisco  stock 
board  is  an  undeveloped  extension. 

Mahogany. — South  side,  1,500  feet  below  Eberhardt.  This  company  is 
a  consolidation  of  the  Stewart,  Evening  Star,  and  Mahogany  ledges,  the 
Stewart  and  Evening  Star  being  about  500  feet  above.  June  19,  had  a 
10-foot  drift  leading  from  a  30-foot  cut  into  a  rich  body  of  horn  silver. 
Mecca* — June  19,  shaft,  25  feet,  thence  a  drift  8  feet  through  ore  ]  28 
tmis  of  ore  on  the  dump. 

Mankattan, — ^Western  slope  of  ArgJ'l©  Hilli  owned  principally  by  T. 
J.  Harphy,  former  owner  of  the  original  Hidden  Treasure.  Two  parallel 
indines  were  first  sunk  30  feet  deep  on  the  foot- wall,  then  connectexl  at 
Ae  bottom  by  a  drift  from  which  rich  chloride  and  stelefeldtite  were 
taken.  Ledge  claimed  to  be  over  100  feet  wide.  June  19,  had  9Jo  tons 
of  ore  on  the  dump.    June  26,  working  force  was  25  men. 

Mechanic8.^^oni\i  side  between  Eberhai-dt  and  California.  June 
26,  shaft  42  feet  deep. 

MitoUmy  Tunnel.r--Jplj  3,  was  in  51  feet,  inclining  downwai^d.  It 
Bhoiwed  some  quartz  and  spar  on  the  north  side  near  the  face. 

MtLane. — July  3,  had  a  tunnel  50  feet  long  and  a  winze  of  23  feet  in 
dmth ;  Btill  in  Umestone. 

MafMnotk. — ^The  leading  mine  on  the  northern  slope  of  Treasure  mil, 
(the  Yirginia  not  being  exactly  on  this  slope.)    This  ledge  waa  looatftA. 

H.  Ex.  Doc  207 11 
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in  Jiily,  iSCS,  bnt  was  afterwards  sold  by  the  original  locators  to  a  San 
Fraufisco  company,  and  is  now  owned  and  incorporated  by  them.  The 
lip  and  strike  of  the  vein  is  similar  to  that  of  the  Hidden  Treasure  and 
the  i)rincipal  mhies  of  Chloride  Flat.  The  width  of  the  vein  is  as  yet 
nnkuown.  Tbe  company,  in  order  to  ascertain  the  width  of  the  pay 
streak,  have  sank  se\'en  shafts,  one  above  the  other,  each  shaft  lieiug 
from  8  to  20  feet  in  dei>th,  and  have  struck  good  ore  in  each.  A  cross- 
cut has  been  made,  running  immediately  on  the  top  croppinga  of  the 
vein,  but  as  yet  not  across  the  ledge.  From  the  number  of  shafts  sunk 
and  the  cross-cut  run,  it  is  believed  that  the  ledge  cannot  be  less  than 
300  feet  in  width.  There  is  ore  enough  now  in  sight  to  wan-ant  the 
company  in  any  expenditure  for  mills  or  improvements  on  the  mine. 
A  daily  force  of  15  men  is  at  present  (June  3,  1809)  employed  in 
tcakiug  oiit  OYQ.  Not  less  than  200  tons  of  ore  are  now  lying  on  the 
dump.  Quite  a  number  of  assays  have  been  made,  none  going  under 
8100  per  ton,  and  some  as  high  as  $1,000— -the  ores  showing  an  abnn- 
dance  of  chloride.  As  work  was  only  commenced  in  February,  1869, 
considering  the  inclemency  of  the  weather,  great  progress  has  been 
made  in  the  way  of  developing  this  mine.  The  company  think  the 
amount  of  ore  now  on  the  dump  will  wan'ant  them  in  erecting  a  miU. 
James  McQuaid  is  superintendent.  The  Mammoth  is  well  and  truly 
named,  being  not  only  of  immense  width,  but  Imving  thousands  of  tons 
of  ore  in  sight  that  will  mill  from  $100  to  $500.  Incorporated ;  36,000 
shares;  capital  stock,  $3,000,000;  stock  stands  about  $2  50  per  share. 
The  Sheboygan,  a  somewhat  noted  mine  east  of  Mammoth  shaft,  was 
latel}'  absorbed  by  the  Mammoth  Company. 

Noonday. — On  Chloride  Flat.  June  2G,  had  a  drill  soutli  200  feet,  with 
a  cross-cut  100  feet  from  the  mouth.  The  latter  runs  40  feet  east  and  15 
feet  west  from  the  line  of  the  drift.  Many  other  cross-cuts,  shafts,  drifts, 
and  winzes  have  l)een  run.  July  10,  extiftsive  prospecting  was  carried 
on,  with  good  residt. 

Nightingale, — June  2G,  had  a  shaft  down  40  feet  tlirough  black  spar 
and  some  ore. 

Napoleon. — Jime  2G,  a  tunnel  37  feet  long  and  a  winze  at  the  end  24 
feet  deep,  were  in  vein  matter. 

National  Tunnel. — (See  Keblah  Mine.) 

Oakland  North.— On  Lower  Chloride  Flat.  Jidy  3,  shaft  was  30  feet 
deep,  at  which  depth  a  drift  was  run  east  12  feet  through  ore. 

Oakland. — On  south  side,  a  few  hundred  feet  west  of  Mazeppa,  and 
about  2,000  feet  south  of  the  California;  located  December  20,1868. 
July  3,  th(;  shaft  was  47  feet  deep  in  4  feet  of  quartz  and  chloride. 

Old  Ned. — July  10,  had  suspended  operations  in  the  sonth  dritt,  (34- 
foot  level,)  and  had  commenced  drifting  in  the  same  dii*ection  on  the  50- 
foot  level.    In  the  34-foot  drift  the  ledge  was  standing  almost  verticaDy. 

Omega. — ^Norihern  slope  on  a  line  between  the  Ilidden  Treasure  and 
Mammoth.  June  2G,  the  shaft  was  down  85  feet  in  5  feet  of  ore,  mixed 
with  black  spar  and  quartz. 

Othello. — (dee  Pogonip  and  Othello.) 

Pogonip  aM  Othello. — On  Pogonii)  Flat,  at  the  south  end  of  the 
summit  of  Treusui-e  Hill ;  located  November,  18G7.  Several  locations  in 
this  vicinity  have  been  purchiised  by  San  Francisco  capitalists,  and  all 
consolidated  under  the  name  of  Pogonip,  (the  Piute  Indian  word  for 
fog.)  Sometimes  the  claim  is  spoken  of  as  Pogonip  and  Othello,  the 
Othello  being  one  of  those  locations.  Some  wonderfully  rich  strikes 
have  been  made  by  this  company,  and  the  mine  is  considered  one  of  the 
leading  onea.    June  19,  had  300  tons  of  ore  out  awaiting  the  completion 
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of  the  company's  mill,  which  was  expected  to  start  up  abont  tlio  20tli  ol 
Jnly.  The  entire  800  feet  of  the  claim  had  been  cut  through,  and  rich 
ore'was  found  in  all  part^of  it.  North  incline  20  feet  deep;  middle  and 
main  shalt  20  feet,  with  a  drift  to  the  north  25  feet,  leaving  35  ieet  yet 
to  connect  the  two  shafts. 

Tho  south  line  shaft  was  down  IS  feet,  and  from  this  a  drift  ran  north 
20  feet,  all  the  way  through  ore.  All  these  shafts  nre  upon  a  line,  while 
the  Othello  shaft  is  30  feet  west,  and  was  then  30  feet  deep.  Two  drifts 
were  being  run  from  the  Othello  to  strike  tlie  main  drift  connecting  tlie 
other  shafts.  Tho  ore  from  the  Othello  is  exceedingly  rich.  June  20, 
the  stock  of  the  company  had  been  listed  by  the  board  in  San  Fran- 
cisco, and  quoted  at  816.  A  body  of  rich  ore  was  struck  in  tho  noith 
shaft,  resembling  that  from  the  Othello.  July  3,  stock  ojKmed  at  820, 
closed  at  810. 

PocotUlo, — East  side,  south  end,  on  a  flat  of  the  same  name.  Quite 
a  noted  mine.  Work  was  suspended  for  some  time,  on  account  of  liti- 
gation. Eesumed  June  19.  Jidy  3,  stock  stood  at  $S ;  14.}  tons  of  ore 
worked  at  the  Treasure  mill  gave  a  pulp  assay  of  8225  to  the  ton.  Tliis 
was  from  the  original  working  of  the  mine.  Workings  al)out  this  date 
discl<»ed  the  fact  that  the  main  body  of  ore  lies  south  of  where  the  mine 
was  first  opened  and  pitches  north.  The  old  pit  (tirst  workings)  is  about 
15  feet  square  and  12  feet  deep.  In  the  scmthface  the  ore  is  rich,  7  feet 
up  Irom  the  bottom,  but  dii>s  towards  the  noith  at  an  angle  which 
brings  the  rich  stratum  to  the  bottom  at  the  north  side  of  the  ])it. 

PhiL  Sheridan, — East  side,  at  the  foot  of  the  slope  towaitl  the  noith 
end,  at  tbe  foot  of  Treasure  street.    July  3,  working  in  8110  ore. 

Paat'kole. — On  south  end  of  Chloride  Flat.  June  10,  liad  30  men  en- 
gage<l.  Shaft  24  feet,  drift  east  and  west  78  Ieet.  liaising  10  tons  daily, 
which  mUled  irom  8100  to  8000.  June  20,  had  added  5  feet  to  its  east 
and  west  diift,  on  the  24-foot  level,  and  r«iised  and  shipped  5  tons  daily 
of  8100  ore;  50  tons  still  on  hand.  July  3,  had  sent  101  tons  of  ore  to 
mill  during  the  last  week,  which  averaged,  second  cla«s  8150,  llrst  class 
8350.  This  company  has  traced  out  the  Alturas,  and  is  now  running 
that  shaft  also,  taking  out  7  tons  daily  from  a  breast  20  feet  wide, 
extending  along  the  connecting  diift.  July  10,  extnK^ting  and  sending 
to  mill  10  tons  per  day,  and  drifting  north  and  south  in  ore  on  the  25- 
foot  level.  No  richer  ore  ha«  ever  been  found  in  White  Pine  than  that 
taken  from  the  Post-hole.  The  mine  stands  among  the  very  first  on 
'Measure  Hill,  but  there  has  been  gnnit  uneasiness  felt  about  the  title, 
on  account  of  a  claim  made  by  the  Nevada  Company,  which  is  said  to 
hare  an  older  location.  On  the  30th  of  June  the  following  notice  was 
published  in  one  of  the  local  papers  as  an  item  of  news : 

*' Compromised. — Tlio  Nevada,  (Treniiurc  HiU  MiU  jiiul  Minini;  Compnuy,)  Industry 
iDd  Post-hole  mines  bavo  codio  to  an  aniicablo  iKljuHtniuiit  of  title,  1>y  Avhicli  tlic  tliroo 
|0  ahead  with  work  without  further  danger  of  litigation.  Tho  I'oBt-hole  and  Indui^try 
each  made  a  separate  arrangement  with  the  owners  of  the  Nevada,  and  everybody  is 
tttisfied,  so  far  as  we  know,  except,  perhaps,  tho  lawyers." 

Bat  whether  that  arrangement  gives  the  Post-hole  its  ground  or  only 
permission  to  work  it  six  months  or  less,  the  notice  does  not  state,  but 
vfaerever  the  title  goes  it  takes  with  it  a  wonderful  mine. 

Pasco, — June  19,  shaft,  35  feet ;  good  ore,  which  was  sacked  for  ship- 
nent.  July  3,  sent  10  tons  of  ore  to  mill,  and  had  as  much  more  on  the 
dnmiK    Dnft  southeast  from  bottom  of  slmft,  12  feet,  through  good  ore 

Pom, — July  10,  struck  a  body  of  good  ore  on  the  south  side  of  the 
incline. 

Pemuglvania. — On  summit  of  ridge  south  of  original  Hidden  Treasure, 
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400  feet  in  the  location ;  located  July  22, 1868 ;  at  work  July  3,  in  a  cut 
on  the  north  line  of  the  claim. 

R/ittler. — In  the  southern  part  of  the  town,  near  Main  street,  in  the 
neighborhood  of  the  Post-hole.  June  19,  had  33  men  at  work ;  shaft 
down  35  feet,  11  feet  in  ore  3  driving:  a  breast  north  8  feet  high,  20  wide, 
all  in  ore,  and  drifting  west  at  the  same  time.  East  drift  in  C  feet,  with 
the  whole  face  in  ore ;  120  tons  ore  on  the  dump ;  9  tons  hoisted  daily, 
and  about  the  same  amount  shipped. 

Rarell. — East  side  on  Pocotillo  Flat  next  south  of  Little  Phil.  Sheri- 
dan.   June  19,  struck  ore  at  15  feet  depth. 

R^thbuii. — At  work  Juno  19.  Shaft  closed  to  outsiders.  Stock  sold 
in  local  board  during  the  week  at  $4. 

Red  J^cA'cf.— ^Near  tlie  Eberh  inlt,  said  to  be  about30  feet  wide.  June 
26,  shaft  8  feet  in  decomposed  spar  and  red  quartz.  July  3,  shaft  13 
feet  in  black  spar  and  ({uartz,  having  passed  through  the  red  rock  and 
3  feet  of  decomposed  spar  and  appartnitly  reached  a  solid  formation. 

t^agehruHh, — On  ISIain  street.  July  10,  opening  now  levels  at  35  feet 
depth  and  sinking.    A  dritt  was  being  run  to  the  Post-hole  for  air. 

Sxinny  Side. — June  26.  still  drifting  east  and  north  from  the  east  shaft 
at  the  36-foot  level.  East  dnft.  in  12  feet  with  some  ore.  The  north 
drift  struck  a  curious  formation,  a  large  mass  of  fine  powder  I'esembling 
ashes,  and  containing  a  large  percentage  of  chloride ;  25  tons  of  ore 
on  the  dump. 

Silver  Ware. — In  the  northeastern  jwrtion  of  Treasure  City,  among 
the  private  residences,  a  little  southwest  of  the  south  workings  of  the 
original  Ilidden  Treasure.  July  3,  was  quite  active  in  the  board  open- 
ing at  $13,  closing  at  §10.  tWo  shafts  100  feet  apart,  the  west  one 
down  23  feet  through  slate,  temporarily  closed,  and  the  east  shatH  down 
40  feet  with  a  drift  on  that  level  running  west  of  north,  in  good  ore  5  20 
tons  on  the  dump. 

Saskatcheiran  Ttinnel  Company. — On  Bromide  Flat,  back  of  Hullock  & 
Meyer's  stoi*e,  and  100  yards  down.  June  19,  in  80  feet,  fi*om  which  point 
a  winze  has  been  sunk  40  feet,  (120  feet  from  the  surface.)  A  large 
amount  of  ore  is  in  sight  and  some  on  the  dump. 

Second  of  May. — ^Xortheasteni  slope  Pocotillo  Flat,  June  29,  shaft  25 
feet;  vein,  12  feet  wide ;  25  tons  ore  on  the  dump. 

Spring  Rill  and  Eldorado  Company. — JiUy  3,  shaft.  47  feet;  drift  from 
bottom,  northeast,  12  feet. 

Southern  Slope  Tunnel.  {Chloride  Tunnel  Company.) — July  3,  in  70 
feet,  through  limestone ;  exi>ected  to  reach  the  ledge  (which  was  stripped 
on  the  suriace)  30  feet  further  in. 

Silver  Vault  Tunnel. — East  side,  a  little  north  of  the  Great  Union 
Tunnel,  favorably  located  and  work  progressing. 

Treasure  Hill  Mining  and  Milling  Company. — ^This  company  owns  the 
Big  Smoky  mill  at  Hamilton,  and  two  valuable  mines  on  Treasure  Hill, 
the  Nevada  and  the  Summit  mines.  The  two  jointly  work  65  men 
by  the  day,  besides  doing  a  good  deul  on  the  contnict  syst<?m.  Summit 
has  two  shafts,  30  feet  apart ;  Nevada  two  shafts,  all  in  good  ore ;  40 
tons  of  ore  raised  and  35  shipi>ed  daily.  This  company  also  owns  tlie 
North  Iceberg,  upon  which  they  are  sinking  a  shaft.  June  26,  cut  on 
Nevada  in  80  fe«t,  leading  into  an  ore  chamber  80  feet  in  length  and  30 
feet  in  width,  in  which  breasting  was  going  on  in  liigh-grade  ore.  The 
end  of  the  cut  next  to  the  chamber  is  12  feet  deep,  and  the  whole  mass 
is  ore.  Ore  yield,  40  tons  per  day ;  about  the  same  amount  is  sent  to  the 
mill  daily.  North  Iceberg  shaft  down  24  feet,  and  west  drift  commenced. 
July  3,  still  shipping  40  tons  per  day,  and  raising  about  the  same.    July 
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lO,  raising  30  tons  daily.  Two  shafts  do\m  on  North  Iceberg,  connected 
It  the  bottom  with  a  drift:. 

JJixlc  Ihilee. — Shaft,  34  feet  in  qnartz  and  spar. 

Virginia. — Oue  of  the  foremost  mines,  on  the  west  side  of  Treasure 
Hill.  A  thousand  tons  of  good  ore  in  sight  and  on  the  dumps  hist  June. 
Full  statistics  of  mine  promised  me  by  the  superintendent,  but  not  re- 
ceived. 

Victor. — A  short,  distance  north  of  the  Horseshoe.  June  10,  about 
lOO  tons  ore  on  dump.    Shaft,  50  feet,  the  last  10  feet  in  good  ore. 

Wartl  Beecher. — Mani  street,  south  end,  near  the  Auroras.  Juue  10, 
diaft,  56  feet.  June  20,  shaft,  60  feet,  coming  into  good  ore.  July  3, 
shaft,  73  feet,  drifting. 

Ward  Beecher  South. — Adjoining  above.  June  10,  incline,  50  feet. 
June  76,  incline,  76  feet ;  was  expected  to  break  into  the  Earl  that  night. 
July  3,  drifting  from  iO-foot  level  toward  Napoleon  Tunnel. 

West  Point. — Pogonip  Flat.  Location  1,000  feet  west  of  and  near  the 
Po^onip  and  Othello.  Ore  resembling  that  of  those  mines;  found  in 
channels  and  layers  divided  by  reefs  of  hard  limestone.  June  10,  had 
several  cuts  and  a  main  shaft  40  feet  deep,  from  wliich  considerable  line 
ore  had  been  taken.  June  2(),  drifting  northwest  from  the  40-foot  level 
in  the  main  shaft ;  large  amount  of  tine  ore  in  sight.  July  3,  noi*th- 
iM)rthwest,  drift  on  40  foot  level  of  the  main  shaft  was  in  13  feet.  July 
10,  ilrifting  east  in  oix?  10  feet  from  the  north  end  of  the  surface  cut. 

Wabash. — June  26,  had  some  good  ore  sacked  for  shipment  and  a 
large  body  in  sight  in  tlie  incline  drift  to  the  north. 

White  JEagle.— July  3,  shaft  35  feet ;  at  30  feet  a  drift  south-southeast 
started. 

It  is  not  pretended  that  the  foregoing  include  all  the  mines  on 
Treasure  Hill  which  are  worthy  especial  mention  by  reason  of  their 
jield,  amount  of  work  done  on  tlieni,  or  general  advantages  and  pros- 
iiects,  nor  that  s<mje  that  will  be  mentioned  afterward,  under  the  gen- 
eral head  Of  other  ^VTiite  Pine  mines,  fire  not  of  more  importance  tliaw 
some  of  those  mentioned  above.  Those  given  in  the  foregoing  list  are 
the  ones  on  which  most  work  was  done  during  the  spring  and  summer 
months  of  1800,  and  for  this  reason  they  are  grouped  together. 

Bullioih  Hill. — This  is  the  name  of  a  newly  (liscovered  series  of  ledges 
about  two  miles  west  of  Hamilton,  and  a  short  distanc(>  south  of  the  old 
toll-road  leading  down  th(i  canon.  It  was  discovered  as  early  as  May, 
1860,  but  was  kept  quiet  until  about  200  locations  had  been  made.  It  has 
since  raised  a  gi*eat  excitement,  and  is  not  considered  second  to  anything 
in  White  Pine.  It  has  a  great  advantage  over  Chloride  Flat,  as  far  as 
climate,  wood,  and  water  are  concerned,  and  is  generally  considered 
equal  to  it  in  the  deposit  of  silver  ore,  as  far  as  its  area  goes.  The  prin- 
cipal locations  are  the  Bullion  ledges,  numbered  from  1  to  10  consecu- 
tively, the  Sentinel  and  Bullion  Guard,  series  of  equal  number.  John 
Xoffet,  late  owner  of  the  California  and  West  Eberhardt,  (which  last 
named  mine  he  sold  in  January,  ISOO,  for  885,000,)  is  the  i)rincipal  owner 
in  the  Bullion  Hill  mines.  It  is  reported  that  the  Chicago  hundred  who 
visited  White  Pine  in  July  last,  invested  hea\ily  in  Bullion  Hill. 

Maunt  Ophir. — This  is  the  name  of  a  new  and  very  i)romising  mining  sec- 
tion, which  is  situated  on  the  western  slope  of  White  Pine  Mountain,  a  lit- 
tle aonth  of  west  fn>m  Sherman  town,  at  a  distance,  by  a  rough  trail  directly 
over  the  mountain,  of  three?  miles  and  a  half.  It  is  easy  of  access,  how- 
ever, by  following  the  road  around  the  southern  point  of  the  mountain, 
vhich  increases  the  distance  to  about  ten  miles  from  Shermantown. 
There  are  12  mines  in  the  district,  upon  which  the  most  flattering  dev^\o\>- 
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lueiits  have  been  made  near  the  snrface,  namely,  the  Little  Amador,  Cotter, 
Black  Diamond,  Nosano,  Shilob,  Keni,  Locomotive,  Atchison  &  Davis, 
Margaret,  Caroline,  Buena  Vista,  and  another,  the  name  of  which  I  failed 
to  note.  The  Little  Amador  was  the  first  discovery  miide  in  that  vicin- 
ity, and  was  located  May  5,  by  a  company  of  Swiss  miners,  comx)osed 
of  Philip  Siebenthaler,  J.  Forster,  D.  Teuscher,  Joseph  Wasescha,  P. 
Keedy,  and  J.  Ott.  There  are  1,200  feet  in  the  claim,  and  for  about  700 
fwt  the  ledge  can  readily  be  tniced.  The  ledge  at  the  bottom  of  the 
shaft  is  sonie  10  feet  in  width.  A  nch  stratum  of  j)uro  chloride  follows 
down  the  entire  distance  from  the  surface,  increasing  from  six  inches  to 
two  feet  in  thickness.  About  40  tons  of  excellent  ore  are  piled  on  the 
dum]>,  which  were  obtained  in  sinking  the  shaft,  and  without  drifting. 
The  firet  southern  extension  on  the  same  ledge  is  the  Cutter.  This,  as 
in  the  case  of  the  original  location,  bears  unmistakable  evidence  of  i)er- 
manence.  The  ledges  show  chlorides,  but  in  none  of  the  claims  of  the 
new  section  is  base  metal  to  be  ftmnd.  Being  on  the  White  Pi\e  Moun- 
tain, this  may  appear  strange,  but  it  is  nevertheless  true.  Ai*  average 
of  18  assays  from  this  mine  gave  81,730,  while  others  have  been  ob- 
tained yielding  a  retmii  as  high  as  83,000  i>er  ton.  Further  south,  on 
the  same  ledge,  is  the  Nosano,  with  a  shaft  down  15  feet,  and  carrying 
well-defined  walls  and  first-class  ore.  The  Black  Diamond,  Shiloli,  Atchi- 
son &  Davis,  and  other  claims  to  the  southwanl,  also  show  well  for  the 
amount  of  work  performed.  About  2,000  feet  north  of  the  Little  Ama- 
dor is  situate*!  the  Buena  Vista,  also  showing  a  splendid  lexige  of  tine 
mineral.  The  mineral  belt  of  the  new  district  appears  to  be  about  one- 
fourth  of  a  mile  in  width  bj-  two  to  three  miles  in  length. 

OTUEB   IVIINES   ON   TREASURE    HILL   AND    IN    OTHER    PARTS    OP   THE 

DISTRICT. 

Charles  and  Theresa. — Chloride  Flat,  1,000  feet.  Eich  strike  March  15, 
1809.  Shaft  20  feet  deep  at  that  time.  Incline  west,  10  feet.  Vein  at 
lowest  working  said  to  be  three  feet  wide,  dipping  west  30^.  Some  rock 
found  assaying  $10,000. 

St  Lawrence, — Near  the  cliff  mine  adjoining  Ilamilton.  Located  Feb- 
ruary 1, 1800.  Autimonial  sulphurets  with  ruby  silver,  furnishing  rare 
and  beuutiful  si>ecimens. 

Cliff. — Near  Hamilton. 

Alexamlrine. — East  side  Treasure  Hill,  near  the  Pocotillo. 

Norfolk. — Sixteen  hundred  feet.  In  Base  Mental  Range.  Galena  ore. 
Assays  $400  to  81,000.  Some  smelted  at  Swansea,  White  Pine,  gave  8430 
silver  and  large  amount  of  lead.  Vein,  10  feet  wide.  Cmps  400  feet 
Numerous  shafts  sunk  on  the  croppings- 

Oolero. — A  few  hundred  feet  northeast  of  Eberhardt,  and  claimed  to  be 
the  eastern  extension  of  that  famous  vein.  Up  to  March  20  not  much 
mineral  had  been  found. 

Lookout  No.  2.— Located  July,  18C8,  about  1,800  feet  north  of  the  Po- 
gonip  ground ;  claimed  by  the  Seymour  Company,  (Bank  of  Califoniia.) 

/Silverado, — Located  February  25,  1869.  1,000  feet.  Is  on  the  e^ist 
side  Treasure  Uill,  near  the  summit,  in  a  sag  east  of  Aurora  South. 
S"o  ore  and  little  work. 

Cheshire. — Eight  hundred  feet  in  claim.  300  feet  below  the  CalifomLo, 
on  south  side  of  Treasure  Hill.  Cut,  10  feet  deep,  20  feet  long.  Owners, 
liobert  Cheshire,  E.  Mattice,  C.  Dupee,  and  othei*s. 

Jdaho.— Located  June,  1868.    Eight  hundred  feet   Owners,  C.  O.  Rich- 
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ardflon,  and  others.  On  Bromide  Flat,  about  250  feet  north  of  Empire. 
March  25,  shaft,  8  feet,  and  drifting  east. 

Carl  and  Prussian.— On  the  point  west  of  Eberhardt,  and  near  the  road 
leading  to  Silver  Springs.  Contains  copper  and  lead.  Yeiy  heav^'  ore. 
Assaying  $150  in  silver. 

Cassaday. — Mohawk  Canon,  Base  Metal  range.  Galena  and  chloride. 
to  $238  75,  silver.    Three  feet  wide.    Trjwed  300' feet. 

AnqeL — ^West  base  Treasure  Hill,  south  end,  near  Shermantown  and 
Hamilton  road.    Twelve  feet  wide. 

Murray* — Saw-mill  Canon.  West  slope  White  Pine  Mountain.  Four 
feet  wide.    Fine-looking  (juartz. 

lAberty* — ^Main  street,  Treasure  City. 

Anita. — One  and  a  half  mile  from  Hamilton,  on  Shermantown  road, 
300  feet  from  west  side.  Base  metal  and  chloride.  Assays  $200  to 
$2,000.  Supposed  to  be  continuation  of  the  PhcBuix.  At  10  feet  deep 
is  4  feet  wide.    April  14,  30  tons  of  ore  were  on  the  dump. 

lAUie  Jfonttor.— South  side  Treasiu^e  Hill,  near  Califomia,  and  on 
that  belt.    Twenty  feet  wide. 

^ter  Star. — ^Near  the  Virginia.    East  of  Hamilton.    Incorporated. 

Happy  Jack. — ^East  slope  Treasure  Hill.  Two  hundred  feet  from  sum- 
mit. Five  feet  wide.  March  27,  incline  down  12  feet.  Assays  fix>m 
$136  to  $900. 

Schoharie^ — One  thousand  feet.  Located  January,  1869.  1,500  feet 
above  Mazeppa,  south  side  Treasure  Hill.  Four  feet  wide.  March  27, 
shaft,  15  feet.    Chloride  and  quartz. 

Phatnix. — ^On  Bice's  toU-road,  quarter  of  a  mile  from  Hamilton.  March 
27,  was  taking  out  several  tons  of  ore  daily.  Assays  from  $200  to  $500. 
Claimed  to  l^  an  extension  of  the  Virginia.  Shaft,  40  feet,  Apnl  25, 
1369. 

Kaiie. — Near  the  toll-house,  between  Treasure  and  Shermantown. 
Four  feet  wide.    Some  specimens  assay  as  high  as  $1,300. 

FeaUierstane. — ^Near  the  Phoenix,  and  close  to  Hamilton.  Sfade  con- 
siderable stir  in  the  early  spring.    Has  been  quiet  Uitely. 

Blaek  Eagle. — ^In  Spriug  Mountains,  seven  miles  north  of  Hamilton. 
Contains  some  gold.  Pay  streak  2  feet  wide.  Vein,  30  feet.  Wood  and 
water  abundant  in  immediate  vicinity. 

Buffalo  City. — One  thousand  feet  north  of  American  Hotel,  Tieasurc 
City.    April  IG,  shaft,  10  feet. 

Standing  Stone. — Eberhardt  City.  April  2,  good  ore  tiiken  out,  assay- 
ing from  $300  to  $500. 

Lady  Washington  No.  3. — Eberhardt  City,  base  of  southern  slope 
Cneasure  Hill.    April  2,  good  chloride  found. 

Biggs. — ^Half  a  mile  from  Hamilton ;  April  9,  good  ore  found. 

WUlimanUc. — Foot  of  Chloride  Flat.    Incorporated. 

CaUfarnia  State  Tiinn^L— Starts  1,000  feet  south  of  the  Eberhardt. 
Intended  to  run  through  West  Eberhardt  at  a  depth  of  400  feet  from 
tbe  surface  of  that  mine. 

Snaw  Drop. — Chloride  Flat,  near  the  road ;  claimed  to  be  one  of  the 
oldest  locations  and  threatens  to  disturb  many  now  sleeping  soundly  on 
tbeir  titles.    Yielded  some  very  rich  ore  in  early  days.    Not  worked 


EoMt  EberhardL — ^Another  location  claiming  to  be  on  the  east  oxten- 
lioD  of  tbe  Eberhardt.  Owned  by  a  French  house  in  San  Francisco, 
Paaeal,  Dubedat  &  Co.  Charles  DeLong,  United  States  minister  to 
Japan,  has  another  location  on  the  same  ground. 
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Silver  Cornet  Mining,  Milling  and  Tunnel  Company. — ^Located  near  the 
Virginia  mine,  northwest  base  of  Treasure  Hill.    Incorporated. 

Salt  Faint  Silver  Mining  Company. — West  base  Treasure  Hill,  600  feet 
above  the  road  to  Shermantown.    Incorporated. 

La  Monte. — ^Two  hundred  and  fifty  feet  north  of  the  Eberhardt.  SS'a- 
tive  gold  is  said  to  have  been  found  April  1. 

Sotoyome. — ^Twelve  hundred  feet;  located  February  24. 1869,  on  tiie 
east  side  of  White  Pine  Mountain,  on  the  town  site  of  Babylon,  by  Bogers 
and  others. 

Sea  Shell. — Four  hundred  feet  south  of  Sotoyome  5  located  February 
24, 18(>1),  by  Z.  Lylbrd  and  others. 

Bounding  Billoxc. — Kast  of  Main  street,  Treasure  City  j  south  of  Hid- 
den Treasure,  located  March  25, 1809,  by  Z.  Lyford. 

Iceberg. — An  old  and  important  location  on  Main  street,  Treasure 
City,  now  inchided  in  Aurora.    Consolidated. 

Gorilla, — West  side  of  Main  street,  nearly  opposite  Iceberg. 

Storm  C/oii(7.— Chloride  Flat,  west  sideof  Main  street  near  the  street 
Rich  ore.    Litigation  ahead. 

Dale  Hill — Chloride  Flat,  near  Main  street^  600  feet;  April  4,  down  30 
feet. 

Derby. — Chloride  Flat,  near  Main  street,  800  feet.  Very  rich  ore. 
Bought  by  Consolidati»d  Chloride  Flat  Company. 

New  Eldorado. — West  of  but  near  Main  street.  Treasure  City ;  located 
July,  1808;  1,000  feet. 

ilyde. — One  mile  west  of  Hamilton ;  2,000  feet. 

Saco. — Sixteen  hundred  feet  southwest  of  Hamilton,  between  PhoBnix 
and  Hyde. 

Bob  Allen. — ^Two  and  a  half  miles  below  Hamilton  stage  road  to  Elko ; 
l,4(Mjfeet. 

Gregory. — Pogonip  Flat,  on  the  side  hill  below,  facing  west ;  1,200 
feet. 

Silver  XJircle. — Fourteen  hundred  feet,  one-quarter  mile  southeast  of 
El>erhardt. 

Letitia  and  Poole. — Near  Blair  and  Banner  State.    Incorporated. 

Longlooked-for  Carson. — Two  and  a  half  miles  north  of  Hamilton; 
contains  a  remarkable  cave. 

Croesun. — Near  Hidden  Treasure.  Worked  ore  about  April  6,  at  the 
White  Pino  mill,  in  Hamilton,  which  gave  8257  per  ton. 

Stetrart. — (See  Mahogany  in  first  list.) 

Bwkland. — Near  Keystone  and  Eberhardt,  Treasure  Hill. 

O'Keefe. — On  Blue  Hill,  west  of  Hamilton,  near  Phosuix;  April  4, 
shaft  8  feet  deep,  with  a  good  pile  of  ore  on  the  dump. 

Oriole. — Near  O'Keefe. 

Foy  cfc  Haggerty. — ^Three-quarters  of  a  mile  northeast  of  Hamilton. 
Ledge  8tripi)ed  100  feet  5  at  one  place  3  feet  wide.  Assay  $444  52, 
$580,  82,250. 

Saginaic. — Six  hundred  feet  south  of  Hidden  Treasure. 

Orplutn  Boy. — Near  Mazeppa ;  legal  difficulties.  Work  stopped  April 
7,  1809. 

Black  Ootid. — Southern  slope  of  Treasure  Hill,  a  little  south  of  the 
Eberhardt  Had  good  ore  A]>ril  7  ;  in  several  shafts  ft*om  5  to  18  feet 
deep.  North  wall  stands  nearly  vertical ;  south  wall  not  found  at  that 
date:  15  or  20  tons  of  ore  had  been  tiiken  from  the  ppncipal  opening, 
which  was  about  15  feet  deep.  Assays  $200  to  $1,500.  Located  Jana- 
arv  19.  IRfiQ. 


COKDITION   OF  MINING   INDUSTRY — ^NEVADA.  169 

Minuter. — South  side  Treasure  Hill,  a  little  above  Eberhardt  City,  at 
the  town  of  Menken. 

Bromide  Tunnel  Company, — On  Bromide  Flat    Incorporated. 

Mayifloicer  Mining  Company. — On  the  road  from  Hamilton  to  Treasure 
City,  nearest  to  Hamilton. 

KoMer  Mining  Company. — April  8,  was  erecting  a  mill  at  Pleasant  Val- 
ley 1}  mile  south  of  8hermantown. 

Umatilla^ — Lower  end  of  Bromide  Flat.    Fine  ore. 

(Mui  Vera. — ^In  a  caiion  southeast  of  Hamilton,  near  the  town.  Lo- 
cate April  8, 1869 ;  crops  000  feet,  7  J  feet  wide.  Assays  81,300,  and 
contains  some  coi)per. 

FeninmUu — Six  hundred  feet  east  of  south  of  Hiddiiu  Treasure  on 
Treasure  Hill ;  near  a  ridge  of  rocks  overlookiug  the  caiion  east. 

Bidden  Treasure  No.  2. — Located  March,  1808 ;  in  the  r(»ar  of  Pacific 
Union  Express  ofiice. 

Shamrock  No.  3. — About  200  yards  ImjIow  Arcade  on  Silver  (rlanc^s 
about  one  mile  east  of  Eberhardt ;  1,000  feet  in  the  claiui.  Located  by 
Danu  &  Leonard,  January  28,  1809. 

lUinms  No.  30. — Sixteen  hundred  feet.  Is  about  800  feet  from  Buffalo 
City  mine,  about  1,000  feet  west  of  Union  street,  at  the  base  of  the  west 
slope  of  Treasure  Hill. 

Leonard. — Across  the  canon  directly  west  from  the  Illinois  in  Base 
Metal  range  about  2,000  feet  from  Illinois.    Eii^fht  hundred  feet  in  claim. 

UmatUla. — ^Twelve  hundred  feet.  Lies  north  of  Mazeppa  half  a  jnile, 
on  south  8loi)e  of  Treasiu'e  Hill.  Croppings  light.  Country  rock,  lime- 
stone and  spar.    Course  nearly  north  and  soutb. 

Mutual. — Bromide  Flat.    West  of  Ilalloek  and  Meyers's  store. 

Limestone. — Considerably  below  the  Mutual  on  the  road. 

Cuckoo. — Near  Swansea  on  the  road  from  Hamilton  to  Sherman. 
Shows  some  very  good  ore  with  galena. 

Zaphna. — M.  J.  Honlay,  Eiias,  and  others,  owners.  About  one- 
eighth  of  a  mile  below  Swansea,  on  the  l^t  of  the  road,  thence  to  Sher- 
man in  a  canon  leading  down  to  the  load,  about  200  yards  u[)  that 
caiioD,  on  the  right.  Very  promising  ledge.  Price  demanded  May  18, 
18C9,  810,000. 

Belisarius. — On  top  of  hill,  h.alf  a  mile  northejist  of  Shermantowii. 

Bunker  Hill. — Forty  feet  east  of  Belisarius.    D<Mis  not  show  much. 

Sotne  Pumpkins. — S\*ar  Belisarius,  and  within  sight  of  Siiermantown. 
Course  distinctly  marked  east  and  w(»st.  Dips  north  7(P.  Two  to  five 
feet  wide.  Lookini  well  M<ay  18,  1809.  Sliows  line  mineral  advantage- 
oasly  situated  for  working.    Held  at  812,000. 

Orape  Vine. — A  little  north  of  last.     Showing  favorably. 

Winning  Hand. — A  little  s^mth  of  Grape  Vine.  A  cut  run  across  and 
along  the  vein  shows  some  ore. 

Ifulustry. — ^North  of  last  across  a  canon. 

SpiUbergen. — East  of  Industry  about  100  feet. 

Juggernaut. — A  few  hundred  feet  west  of  Industry. 

Effa  Jane. — ^Up  the  canon  some  distjince,  east  of  Industry  and  north  of 
Clara  Jones.    Shows  splendid  mineral. 

Cremorne. — Chester  Company,  a  few  hundred  yards  west  of  the  toll- 
koQse,  on  the  road  from  Hamilton  to  Shermantown ;  in  the  Base  Metal 
range.  Oangue,  spar  and  quartz ;  ore,  chloride  and  horn-silver^  small 
amount  of  lead.  Through  the  body  of  the  vein  matter,  the  width  of 
which  has  not  been  ascertained,  there  is  a  streak  of  rich  ore  two  feet 
wide,  which  assays  $250  to  81,100.  Fissure  nearly  vertical.  Strike 
east  and  west  shows  several  hundred  feet  on  the  surface. 
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Arco  Iris. — ^Not  far  from  Oiemome.  Ores,  chlorides  and  sulphuietsof 
silver.  Heavy  body  of  spar  for  hanging  wall,  stringers  of  which  perme- 
ate the  lode  in  every  direction.  Assays  $500;  $800  for  the  better  daas ; 
great  qoantities  from  $100  to  $200. 

Diana. — North  of  Arco  Iris,  which  it  greatly  resembles.  Vein  12  feet 
wide.    Crops  600  feet.    $250  to  $700. 

Bright — One  thousand  feet.  Located  October  28,  1868.  Owned  l^ 
A.  D.  McGulloch  and  others.  Situated  a  quarter  of  a  mile  east  of  Eb^ 
erhardt,  below  the  line  of  Eberhardt.  15  feet  wide.  About  $000  worth 
of  work  done  in  open  cut. 

Bums. — Chloride  Flat.    Ore  at  30  feet  depth. 

Mountain  Bay  and  Silver  Queen. — On  ^^  Take-a-nip  Flat."  Sixteen  hun- 
dred feet.  Two  parallel  ledges.  Shaft  between  them,  40  feet  de^ 
Yields  good  ore. 

Trench. — Located  March  29, 1860,  by  Captain  Layne,  of  the  Hidden 
Treasure.    In  Base  Metal  range,  6  feet  wide. 

Latest  Discovery. — Near  the  Trench,  above  noted. 

Westford. — On  Blue  Hill,  directly  northeast  of  Hamilton.  Twelve 
hundred  feet  in  extent.    Oood  ore ;  assays  $125  to  $1,000. 

Bowers. — ^About  400  yards  from  the  Westford  on  the  western  slope  of 
the  hill.  Located  April,  1869.  Ten  feet  wide.  Estimated  to  go  $200 
per  ton. 

Idleunld. — ^A  few  hundred  feet  below  the  Bowers.  Located  April, 
1869.  Ore  resembles  that  of  Chloride  Flat  Veins  easily  traced  2,000 
feet,  with  an  apparent  width  of  30  feet. 

Three  Kings. — In  the  bend  of  the  Sheehan  toll-road,  northern  slope  of 
Treasure  HiU. 

Alturas. — Surrendered  its  title  to  the  Post-hole  latter  part  of  June. 

Borealis. — ^Main  street,  above  Stony  Point,  Treasure  City. 

Hamilton  Tunnel  and  Hydraulic  Mining  Company. — Organized  for 
mining  and  milling  purposes.  Has  a  lociition  of  a  quarter  section  of 
land,  about  one  mile  east  of  Hamilton,  with  a  spring  on  it.  The  inten* 
tion  of  the  company  is  declared  to  be  to  run  a  tunnel  from  the  west  base 
of  Treasure  Hill  to  a  point  directly  under  the  summit,  3,400  feet  from 
their  starting  point. 

Dawson. — South  of  Hamiltown,  near  Bice's  toll-road. 

El  Dorado. — On  a  hill  of  the  same  name,  at  the  north  end  of  Treasure 
City.  Located  May,  1869,  by  John  A.  Steele.  A  considerable  quantity 
of  ore  has  been  extracted. 

Cadiss. — ^Base  Metal  range,  two  miles  west  of  Shermantown,  5  feet  wide 
Carbonate  of  lead  and  some  silver;  assayed  $78  54  silver  and  65  per 
cent.  lead. 

Michael  OPNashy. — ^Pocotillo  Flat.  Shaft,  34  feet;  ledge,  3  feet  wide; 
smooth  walls ;  vein  matter,  spar  and  quartz. 

Mohawk  No  10. — ^Four  miles  northwest  of  Hamilton.  H.  0.  Jackson 
discoverer.  Selected  specimens  assay  $700  to  $3,411  37,  by  roasting 
specimens  coated  with  silver. 

Inland  Empire. — ^Extension  of  Mohawk  No.  10.  Located  by  Pat%  Hol- 
land.   Assays,  $723  60. 

Elian  Cave  and  Mining  Company. — ^Two  miles  west  of  Hamilton. 

Elms. — First  extension  south  of  Anita  Cutter,  six  miles  west  of  Sher- 
mantown,  at  the  foot  of  White  Pine  range,  6  feet  wide.  Assays  from 
$31  42  to  $4,583  24. 

LitOe  Phil  Bheridan. — ^A  few  hundred  feet  south  of  Pocotillo.  Some 
good  ore  on  the  dump  June  16, 1869. 
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QrifHt— South  side  Treasure  Hill^  between  Eberhardt  and  Mazcppa. 
Good  ore  at  12  feet  depth. 

Bax9cood  Tunnel  Company. — ^East  side  Treasure  Hill,  1,400  feet  below 
Pocotillo. 

Richmond. — A  location  on  the  southeast  comer  of  the  Eberhardt,  that 
is,  the  jury  said  it  was  on  the  Eberhardt,  but  the  owners  still  hope  to 
show  that  it  is  not. 

Kentucky  Home  No.  3. — One  mile  south  of  Hamilton  in  Base  Metal 
laof^    Assays  8570.    100  tons  on  the  dump  in  the  spring. 

WaXUjLce. — ^Three  quarters  of  a  mile  east  of  Eberhardt.  Owned  by  a 
company  composed  exclusively  of  printers.  They  own  also  the  Nonpa- 
reil and  Turrel. 

Oreenwood. — ^At  the  head  of  old  Hendrie  Mill  cafion,  on  the  west  side 
of  Base  Metal  range.    Five  feet  wide. 

Miner's  Delight. — ^Near  Greenwood. 

Enterprise. — ^Near  Greenwood. 

Whiteman  and  Xoneman.— Just  over,  the  peak  from  Aurora  Consoli- 
dated, Treasure  Hill.    June  29,  shaft.  78  feet. 

ArmadiUo. — ^Incorporated.  Capital  stock  $2,400,000.  Running  for 
Uind  ledges  in  Treasure  Hill. 

Todd. — ^Near  the  trail  from  Treasure  City  to  Shermantown.  Located 
March  1, 1809.    Assays,  $414  40. 

Depot — ^Another  location  on  the  Todd. 

Locomotive. — ^Also  on  the  Todd.  It  is  thought  the  Locomotive  will 
ran  into  the  Depot  if  the  company  keep  up  steam  long  enough. 

lF*e/iww.— North  side  of  Bromide  Flat.    Shaft,  50  feet,  June  30. 

Virffinia  Tunnel  Company. — ^Pogonip  flat.    Running  for  blind  ledges. 

Xettie  Lamar. — On  the  ridge  leading  southeast  fh)m  the  Eberhardt. 
Is  on  the  brow  of  the  cliff  below  the  Poor  Man. 

List  qf  White  Pine  inoorporatUmSy  formed  moBdif  in  San  Frandaoa. 
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23 

DtHJ. 

2 

Jon. 

19 

Jan. 

29 

Feb. 

18 

Feb. 

26 

Feb. 

27 

Feb. 

27 

Feb. 

27 

Mar. 

2 

Mar. 

3 

Mar. 

3 

Mar. 

5 

Mar. 

6 

Mar. 

Ifl 

Mar. 

31 

Dec 

17 

Deo. 

S3 

Dec 

26 

Dec. 

26 

Jan. 

27 

Jan. 

29 

Feb. 

1 

Feb. 

8 

Feb. 

17 

Shares. 


16.000 
40,000 
13,000 
4,000 
10,000 
14.400 
12,000 
20.000 
12,000 
10,000 


10,000 

2.000 

10,000 

10,000 

10,000 

30,000 

16,000 

5,000 

50.0(K) 

5,000 

5,000 

12,000 

4.000 

6,000 


15,000 
50.000 
10,000 
10,000 
12,000 
15.000 
5.000 
4.600 
10,000 


Capital 


$1. 600, 000 

4.000.000 

1. 300, 000 

400.000 

1. 000. 000 

1.4-10,000 

1. 200, 000 

1,000.000 

1.200.000 

1,000.000 

2.  4(10, 000 

1.000.000 

200.000 

500,000 

1,000.000 

1,000.000 

3,UOO,000 

800.000 

1,000.000 

5,000,000 

500.000 

1,500.000 

1,200,000 

400.000 

600.000 

1.400.000 

1,500,000 

5,000,000 

1,000.000 

5,000.000 

1.200.000 

1,500.000 

500.000 

480.000 

1,000,000 
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List  of  White  Pine  incarporatioHS,  ^ — Continued. 


Name. 


Crown  T^odc  ano  Tannol 

Cliff  IxMlo  and  Tonnel 

Cortez 

Capitnl 

Chloride  Uange  Consolidatod  and  Tmiil^. 

Chicago  Miuiug 

Carriugtou 

Chark'H  Sumner 

Conaolidateil  Eberhardt 

Chloride  Flat 

Chester  Company 

Donglaas 

Diamond  Silver 

Dolomite  Consolidated 

Diuoro 

Dundee 

Danitd  Webster 

Day  Star 

Dave  Williamson  Tunnel  and  Mining 

Dora  and  Chauucey  ConsolidatiMl 

Eclipse  Chloride  Flat 

Eastern  Slope  Tunnel  and  Mining 

Etna 

Edith 

Egleston  &  Brown 

Eberhardt  Mill  and  Mining  

E8telleNo.3 

Eureka 

Empire 

Eorope 

Eastern  Enterprise 

Evening  Star 

Enoch  Arden 

Emanuel 

Fi\*6-Forty 

Foatherstmie 

Florence  Mining  and  Tunnel 

French 

Grand  Truuk  Tunnel 

George  Washington 

Green  Mountain 

Georgia 

Germania  Consolitlate<l 

Grant  Invincible 

Great  Ilcpublic .'. 

Golconda 

Great  Union  Mining  and  Tunnel 

Hidden  Treasure  Consolidated 

Hornet 

Hearst  Mining 

Holoombe 

Ida 

Ion 


Independence  Consolidated 

Imperial 

Kewanee 

E^oz  Tunnel  and  Mining 

Letitia  and  Poole  Consolidated 

LltUe  River 

Louisiana 

LaBdle 

Lnolgr  Ledge 

Latowaaa 

Lexington  Mill  and  Mining 

Laroombe 

Lee 

Lodlow 

Mariboiongh 

Madden 

Monte  Christo 

Maldof  Saragoeaa 

Monroe 

Metropolitan  Milling  and  Ifinlng. 

Hiantonomah 

Magenta 

Manon 

Mammoth 

Main  Street 

May  Wentwortb. 

MtmntMoziah 

MtaseppB 

JUce^gBiTd 


In( 


\conoT- 
ated. 


Fek  18 
Feb.  dd 
Mar.  3 
Mar.  5 
Mar.  8 
Mar.  14 
Mar.  16 
Deo.  1 
April  26 
April  3D 
Jan.  11 
Jan.  15 
Jan.  21 
Feb.  10 
Feb.  18 
Feb.  24 
Mar.  4 
Mar.  23 
Mar.  9 
Feb.  3 
Feb.  7 
Feb.  18 
Feb.  18 
2^Iar.  5 
Mar.  6 
Mar.  33 
Mar.  25 
Mar.  14 
Mar.  30 
April  9 
April  10 
April  10 
April  18 
Feb.  25 
Jon.  2fi 
Mar.  24 
Mar.  30 


Shares. 


April  23 
April  18 
Mar.  3 
Mar.  18 
Alar.  31 
Mar.  25 
Jan.  25 
Mar.  11 
Atur.  21 
Mar.  26 
Mar.  8 
Jan.  25 
Jan.  24 
F<b.  13 
Mar.  18 
Mar.  25 
Feb.  16 
Feb.  2 
Feb.  17 
Feb.  27 
Feb.  27 
Mar.  24 
:&Iar.  18 
Mar.  18 
Jan.   39 


AprQ  9 
April  18 


AprillO 

D<-o.  4 

Dec.  31 

Jan.  11 

Jan.  17 

Feb.  5 

Feb.  8 

Feb.  11 

Fob.  16 
Alar.    3 

Mar.  18 

Mar.  21 

Mar.  9 

Mar.  5 


10.000 
10.000 
34,000 

6.000 
50.000 
20.000 
12,000 

6,000 
10,000 
25,000 


3,200 
14,000 

5,000 

7.500 
10.000 
12,000 
16,000 

8,000 
12,000 
50,000 
10,  (KX) 
10,000 
10.000 
10.000 
130,000 
12,000 
10.000 

8.000 
S0.00(» 
10,000 
18,000 
10,000 
10,000 
12,000 
14.0(X) 
10,000 
HOOO 


14,000 
14.400 
20,000 

8,000 
10,000 

8,000 
60,000 
12,000 
10,000 
30,000 

8.000 

3,200 
14,000 
20.<H)0 
10,000 

8,000 

4,000 
14,000 

5,000 
20,000 
25,000 
30.000 
10.200 
16,000 

1,400 
10,000 
12,000 
10,000 
40,000 
14,000 
20,000 
10,000 
10,000 

4,800 
14,000 
10,400 
36,000 

5,0i'0 
10,000 

6,000 

8.000 
14.00D 


Ci 
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IM  ^  WMt  Fiite  immforalunu,  ^v. — Contiuiipil.  ^ 


toiaan 


T  ignilii  Flu  CobkIiAm^..  . 
hdbc  CoMaliaaied .. 


TnniwI  wid  MlnJns..- 


nSTaod  SL.. 


MfaWlbeWeDt 


ftyam  Tnne  Cuwnlidawil— 
m  HQiCuunildaiFd 


WkKcPtaHtil 

TbUbcWi 

wttt  KberhBrdt  ToDad  nd  HliiiBB . . 


April  13 


19.000 


i.eoo.ooo 

i,auo.ooo 

10.000 

300.000 

..coo.  000 


000,000 

3,»n!ooo 
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MILLS. 

In  the  month  of  May^  1869,  there  were,  mnning  or  building,  ihc 
lowing  mills  in  White  Pine : 

Shermantomn. — Eberhardt  Company,  2  mills,  10  and  8  stamps ;  M 
politan  Company,  15  stamps^  Kohlers  &  Co.,  8  stamps,  (rotary  batt 
Moylcs,  5  stamps ;  Union  Mill  Company,  15  stamps. 

Hamilton. — ^White  Pine  Milling  and  Mining  Company,  10  stai 
Treasure  Mining  Company,  5  stamps ;  Old  Big  Smoky  mill,  20  stai 
Dayton  miU,  10  stamps ;  Henderson's  mill,  2  stamps;  mill  one  and  a 
mile  east  of  Hamilton,  10  stamps;  Centenary  mill,  Newark,  tw< 
eight  miles  distant,  20  8tami>s. 

Total,  12  mills,  with  113  stamps,  or,  counting  the  Centenary,  13  n 
with  133  stamps.  These  mills  were  all  running  before  July,  and  n 
others  have  been  erected  since.  The  number  in  August  was  13  n 
with  135  stamps.  To  these  were  added,  a  little  later,  the  Stanford 
stamps,)  at  Eberhardt  City,  about  two  miles  from  Treasure  Hill  anc 
same  distance  from  Sheimantown,  and  one  or  two  more,  so  that  ^ 
Pine  probably  i>0S8esses,  January,  1870,  an  effective  force  of  200  sta 

SMELTINa. 

Considerable  attention  has  been  paid  to  this  system  of  reduction,  t 
being  an  immense  amount  of  ore  in  the  Bajse  range  which  can  be  util 
by  no  other  process.  Two  very  large  and  expensive  furnaces  have  1 
built,  but  up  to  July  they  were  not  in  regular  oi)eration.  Accordis 
the  News,  the  smelting  works  owned  by  Mr.  J.  J.  Bassey,  near  Swai 
had  just  made  a  second  run.  May  9,  1869,  on  ore  from  the  Base  U 
range.  Three  and  a  half  tons  were  reduced,  yielding  2,400  i>oun( 
metal,  or  about  600  pounds  to  the  ton — assay  value.  $227  40.  The  \\ 
firom  which  this  ore  was  obtained  was  said  to  be  aoout  150  feet  wid 

COAL-FIELDS  IN  VTHITE  PINE* 

In  a  country  where  so  much  fuel  is  already  used,  and  likely  t 
necessary  for  a  long  time  to  come,  and  where  the  growth  of  timl>er 
limited,  as  in  White  Pine,  it  is  natural  that  much  stress  should  1 
been  laid  on  the  discovery  of  coal.  Bituminous  shales  being  a  pr 
nent  constituent  of  the  formation  east  of  Hamilton,  many  have  expe 
to  find  coal  in  this  neighborhood,  and  small  seams  of  an  inferior  li| 
have  actually  been  found  on  the  quarter  section  owned  by  W.  G-.  San 
son.  But  the  beds  found  so  far  will  never  be  of  the  slightest  conseqae 
as  far  as  practical  use  of  the  coal  is  concerned^  not  alone  on  accooi 
their  small  extent,  but  also  because  the  quality  of  the  fuel  is  enti 
unsatisfactory. 

WATER. 

The  want  of  nothing  has  been  felt  so  much  by  the  inhabitant 
Treasure  City  and  the  milling  interests  of  the  neighborhoods  a«  thi 
an  abundant  and  cheap  supply  of  water.  At  last  a  corporation— 
White  Pine  Water  Company — took  hold  of  the  enterprise,  to  supplj 
alone  Treasure  City,  but  also  Hamilton,  Shermantown,  Eberhardt, 
the  mills  erected  at  present  and  those  to  be  built  in  the  future,  with  c 
quantities  of  water  as  may  become  necessary  for  consumption  in  the 
ferent  ways  that  liquid  is  used  in  a  mining  region. 

The  company  was  organized  in  San  Fiancisco  with  a  capita 
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8liO0O,O00,  divided  into  shares  of  81,000  each.  The  corporate  duration 
of  the  organization  was  limited  to  fifty  years.  Colonel  A.  TT.  Von 
Schmidt,  A.  P.  Stanford,  W.  G.  Ralston,  Alvinza  Hayward,  and  other 
equally  wealthy  and  substantial  residents  of  the  Bay  City,  were  among 
the  trustees  of  the  company.  Colonel  A.  W.  Yon  Schmidt  was  the  en- 
gineer and  projector  of  the  enteri>rise. 

The  water  of  Illapah  (Clear  Water)  Creek,  a  stream  which  has  its  origin 
in  a  large  spring  about  three  miles  fix>m  Hamilton,  on  the  other  side  of 
the  Momomoke  Mountain,  was  selected  to  furnish  the  contemplated  sup- 
ply.   The  spring  discharges  about  300  miners'  inches  of  water.    It  Hows 
north  for  about  10  miles  and  disappe^irs  at  that  X)oint  under  a  moimtain. 
The  water  has  been  caught  in  a  reservoir  a  few  rods  below  the  spring. 
Here  the  first  engine  of  150  horse-i>ower  is  located,  which  raises  the 
crater  438  feet  up  the  side  of  the  mountain  into  a  reservoir,  fn>m  which 
it  is  forced  a  second  13d  feet  up  to  the  mouth  of  the  tunnel,  which,  GO 
feet  below  the  crest  of  the  mountains,  has  been  driven  by  the  company 
through  to  the  Hamilton  side.    At  the  mouth  of  this  tunnel  is  a  large 
leaervoir,  containing  220,000  gallons  of  water,  which  is  to  be  used  for 
unusual  contingencies.    Twelve-inch  water  pii)es  are  laid  throughout  up 
to  this  point.    From  here  part  of  the  water  is  conducted  to  a  reservoir 
one-half  mile  distant,  which  has  a  capacity  of  1,000,000  gallons  and  is 
otuated  160  feet  above  the  comer  of  Main  and  Ilamilton  streets,  so  that 
an  ample. fall  is  secured  to  supi)ly  any  part  of  Hamilton  City.    Another 
part  of  the  water  is  conducted  through  pipes  down  the  mountain  and 
up  Treasure  Hill  into  another  reservoir  of  the  same  capacity  as  the  fore- 
^ing,  to  a  point  in  the  neighborhood  of  the  original  Hidden  Treasure, 
which  is  to  supply  Treasure  City.    The   work  is   said  to  have  cost 
1500,000,  and  was  exx>ected  to  confer  an  incalculable  benefit  on  this 
^■^hiing  region.* 

BUILDINa    MATERIAL. 

Although  a  great  deal  of  timber  well  fitted  for  sawing  into  lumber 
exists  on  the  White  Pine  Mountain  range,  and  though  several  sawmills 
bave  tried  their  best  to  supply  the  demand,  lumber  lia^  been  sold  mostly 
at  the  high  rates  of  8300  to  8350  per  thousand  feet.  The  excessive  de- 
mand during  the  excite<l  times  of  the  past,  and  the  difiiculty  of  hauling, 
have  been  the  main  causes  of  these  exorbitant  prices,  and  it  is  confi- 
dently expected  that  lumber  for  building  pnriwses  will  be  bought  in 
ordinary  times  at  less  than  one-fourth  of  the  above  figures.  For  the 
building  of  more  substantial  structures  the  country  furnishes  an  excel- 
lent limestone  and  an  easily-worked  rock,  occurring  near  Shermautown, 
which  hardens  on  exposure  to  the  air.  Clay  for  the  manufacture  of 
brick  is  also  abundant  in  most  of  the  valleys. 

EGAN  CAffON. 

The  following  interesting  description  of  the  mines  of  Egan  Canon,  an 
(dd  mining  district,  was  prepared  by  Mr.  L.  F.  Emmons,  connected  with 
King's  geological  expedition.  The  district  is  in  the  northeastern  part 
of  White  Pine  County,  about  one  hundred  miles  distant  from  Treasure 
City: 

Where  the  oyerland  road  crosses  the  Egan  Mountains,  they  aro  divided  into  two 
tidgBBy  between  which  Ues  a  pretty  mountain  valley,  surruundod  by  woH-wocMlud  lulls, 
<ity  ojfaeceas,  and  in  the  valley  bottom  are  good  grass  and  plentiful  springs. 

*  The  triumph  of  engineering  skill  in  the  constmction  of  the  works  is  unquestion- 
>UC|  but  the  receipts  <»  the  company  have  not  been  sufficient  to  insure  its  prosperity ; 
ttd  it  is  now  reported  that  the  works  have  recently  (March,  1870)  been  sold  at  auerlioTi, 
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Tlie  water  from  this  viilloy  finds  on  outlet  in  a  northerly  and  easterly  dire 
throii;;li  Ef^an  Canon,  at  the  head  of  which  is  situated  the  town  and  a  5-KtAmp 
The  Wfstrrn  ledpct*  is  coniiXMMMl  of  limestone,  the  eastern  of  metamorphic  rock,  p: 
])ally  of  i|nartzite,  the  formation  having  a  north  and  Kout-h  dirt^ction  (uia;;nctic, 
dippinj^  to  the  we.stwanl.  At  the  mouth  of  'E*^mi  Canon,  on  Steptoe  Valley,  jn* 
comen  up,  extending  on  the  north  along  the  lower  foot-hills,  and  on  the  south  fui 
or  rather  liighrr  up,  intu  the  range.  Above  the  granite  are  quartzite  clift'i*,  estei 
nearly  up  to  thtj  town,  ft  he  eailon  is  al>out  one  and  a  half  or  two  miles  long.)  v 
the  (juart/.ito  alt4.*rnateM  with  chlorite  schist.  At  the  mill,  in  the  upper  x^ait  ol 
town,  is  a  stratum  of  tlni.'  r«iofin^  slate.  In  the  lower  hill,  north  of  the  town,  s 
300  feet  above  it,  are  the  eroppings  of  tlui  Gilligan  ledge,  which  nins  nortlieasi 
southwest,  and  dips  fnmi  00  degrees  to  70  degrees  to  the  northwest.  This  ] 
belongs  to  the  Social  and  Stejitoe  Mining  Company  of  Nt;w  York. 

This  company  was  incoiporated  in  ^5eptembc^,  18()1,  formeil  by  the  consolidati 
the  Social  Company,  owning  the  Gilligan  ledge  and  a  5-stamp  mill,  and  the  Sti 
Company,  owning  extensions  on  the  Gilligan  as  well  as  several  other  lodges,  s 
10-stamp  mill,  of  which  the  frame  is  now  standing  at  the  lower  end  of  thc^  c; 
while  the  machinery  is  8ti)red  at  Salt  Lake  City.  From  ldOt»  to  Msirch,  186t 
5-stamp  mill  has  been  running  on  ore  from  the  Gilligan  ledge,  with  sufHcieiit  pro 
liay  general  expenses,  and  the  developing  of  the  mine. 

Tlie  mill  has  live  stamps,  weighing  abimt  650  pounds  each,  which  stamp  dr> 
pulverizwl  ore  being  carried  from  the  battery  to  the  dust-chamber,  which  is  abov 
a  fan -blower,  thert^by  saving  much  dust;  three  Vaniey  pans  and  two  settlei-s,  -^ 
give  a  capacity  of  alnmt  tive  tons  i>er  twenty-four  hours.  The  motive  power  is  a  f 
8-inch  cylinder,  horizontal-working  steam-engine,  which  works  the  stampn,  i>ans 
tiers,  and  blowers,  (*250  revolutions.)  It  is  also  used  to  run  a  circular  saw, 
which  the  company  saw  all  their  mining  and  building  timbers,  lir  and  yelhiw 
that  they  cut  in  the  neighboring  hills.  Wood,  as  fuel,  costs  at  the  mill  $3  5( 
conl. 

The  mine  is  opened  by  three  shafts  or  inclines;  the  princijial  is  worked  1)y  a  h 
whim.  Tliis  shaft  was  originally  sunk  in  the  leilge,  (which  dips  from  GO  dcgn.'ea 
degrees,)  and  couwqucntly,  witli^  a  varying  incUnatitm,  4(H)  fret  below  the  surface ; 
water  coming  in  at  tlie  bott4)m  in  large  quantities,  the  hiwer  works  were  abamlc 
the  liflO-foot  level  is  now  the  lowest  worketl.  From  this  depth  up  to  within  soi 
feet  of  the  hurface  the  incline  has  been  enlarged  and  straightened,  new  timlxn-s  pi 
and  a  ceiling  f)f  :i-inch  stutf  throughout  the  greater  part  (»f  its  extent.  This  worl 
l»een  progressing  since  the  stoppage  of  the  mill.  Near  the  surface  a  body  (»f  or 
lH.^en  stoped  out  to  the  northeast  of  the  shaft,  which  yielded  in  tiie  mill  j§lt 
averagijjg  $'2(X)  iH*r  ton.  l-'rom  this  jJoint  down  to  the  :JOO-foot  level,  no  ore  has 
taken  out  except  in  sinking,  but  the  vein  is  sfiid  to  have  maintained  the  siune  ch 
ter  throughout.  On  the  30l)-foot  level  drifts  have  been  run  150  feet  southwest 
120  tret  northeast.  In  the  former  the  vein  is  very  regular,  being  a  broken  qi 
somewhat  decomixjst^d,  colored  with  iron  oxide,  and  showing  sonn*  snlphun>tsof  si 
It  has  a  width  of  from  four  and  one-half  to  six  feet,  so  that  the  eutin^  drilY  is  i 
vein,  the  Iianging  wall  being  remarkably  clean  and  distinct,  having  a  clay  gon 
decomiM>sed  slate.  The  foot-wall  is  not  so  distinct;  the  country  rcK^k  seems  to  l> 
prcgnated  with  r^uartz  and  vein  matter  some  distance  from  the  vein.  The  vein  1 
emml  seam  running  through  the  middle,  dividing  it  into  two  characters  or  class 
ore.  The  second  or  jmorer  class,  which  comes  on  the  foot-wall,  has  hitherto  l>eei 
cardial  for  want  of  hoisting  power,  and  used  to  till  up  deserted  works,  c.  g.,  the  in 
below  the  300-f(H)t  level  is  mostly  fdlwl  up  with  this  ore.  Mr.  O'Dougherty,  the  si 
intendent,  assures  me  that  the  whole  vein  without  assorting  will  run  $50  )ier  t^ 
the  mill;  that  the  richer  ore  often  runs  from  i?100  to  §*iOO,  and  a  bhick  daye; 
which  4K*curs,  sill  richer. 

To  the  northwest  the  vein  maintains  the  same  character,  but  within  20  feet  oi 
present  face  it  ])inclies  to  two  or  three  feet,  the  quartz  becoming  whiter,  more  com 
and  less  rich,  resnmuig  its  former  character,  however,  at  the  face.  Take  it  altoge 
this  vein  shows  a  remarkable  regularity  throughout.  At  50  feet  from  the  face  a  t 
has  been  rnn  up  some  15  feet  from  the  noor  of  the  level,  nearly  to  the  face  of  the  ( 
which  has  been  filled  in  with  second-class  ore  taken  fi*om  thiM  drift.  On  tlio  siit 
to  the  southwest  of  the  shaft,  the  vein  has  l)een  stripped  to  a  distance  of  500  tWt, 
iug  a  change  in  the  formation  from  quartzite  to  chlorite  schist.  It  shows  a  iini 
width  of  <]uartz  of  goo<l  appearance  throughout,  and  is  said  to  yiehl  very  well  in 
toward  the  extremity.  Three  hundretl  feet  to  the  northeast  of  the  main  "shaft,  an( 
shaft;  has  l>eeu  sunk  in  a  sort  of  ravine  or  bend  in  the  slope  of  the  hill,  to  a  dep 
120  feet,  said  to  b©  in  good  ore,  and  hero  about  eight  feet  wide.  The  quartz  ii 
dnm^  has  a  whiter,  more  compact  appearance  than  that  taken  from  the  other  f 
It  is  intended  to  extend  the  di-ift  on  tlie  300-foot  level  to  connect  with  this  shalt,  ^ 
will  then  bo  used  as  an  air  shaft-. 

Eight  hundred  feet  have  thus  been  traced  on  the  original  ledge.    The  oiiginal 
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tion  gives  the  oompaay  1,000  feet,  and  extensions  (1,600  feet,  and  800  fbet  northwests 
make  their  claim  4,000  feet  long.  Abont  midway  l>etweon  the  two  shafts  another  has 
been  snnk  to  the  depth  of  75  feet,  saitl  to  yield  good  ore.  From  what  I  have  seen,  and 
icoording  to  Mr.  Dougherty,  whom  I  have  every  reason  to  believe,  the  mine  seemn  to 
Iw  one  of  great  pronnse,  having  a  very  large  body  of  ore  in  sight,  which  is  easily 
iroriced,  and  yields  a  fair  profit.  I  should  judge  they  muRt  have  some  20,000  tons  nf  ore 
in  Bight,  estimating  the  vein  to  l»e  nearly  oh  uniform  above  as  in  the  300-foot  level,  Hay 
foor  feet  thick  and  !200  feet  in  length.  It  is  the  iutcutiou  of  the  company  to  erect  a 
SO-stamp  wet  crushing  mill,  with  which  they  calculate  to  extract  seventy  x>er  cent,  of 
the  bullion,  to  treat  the  ore  for  $12,  and  have  an  average  yield  from  the  whole  vein  of 
$40  per  ton.  For  this  it  will  be  necessary  fi>r  them  to  put  \i\}  a  new  shaft-house,  and 
also  steam-hoistinff  machinery.  The  ore  for  the  past  few  months  has  yielded  bullion 
.907  tine,  being  gold  and  silver  in  the  proportion  of  80  cents  gold  and  $1  20  silver  to 
the  ounce,  the  ounce  being  worth  $2  06. 

Mr.  0*Dougherty  assures  me  that  the  mine  has  paid  its  way  ftince  the  commencement 
thraugli  the  profit  on  ore  extracteil  from  the  shafts,  drifts,  and  their  few  st4>|H»i,  and 
leduc^  in  their  5-stamp  mill.  Since  the  stoppage  of  thoir  mill  they  have  been  incur- 
ring expenses  without  any  corrcHi>ouding  income  to  the  amount  of  $12,000. 

&low  the  town  two  men  are  running  a  small  arrostra  by  wat-cr-power  furnished  by 
the  stream  runidng  out  of  the  valley.  They  are  crushing  a  gold-bearing  quartz  fVom 
a  ledge  higher  up  on  the  hills  north  of  the  mouth  of  the  caiion,  called  the  Gold  Caflon 
kdpe.  It  is  a  clear  white  quartz,  showing  occasional  siieeks  of  native  gold.  Tliey 
cnuh  aljout  five  hundred  pounds  per  diem,  which  yields  tuem  at  present  at  the  rate  of 
llOto  $50  per  ton.  They  nave  sufiicient  power  to  run  stamps  if  they  had  them.  As 
it  is,  they  break  up  the  ore  by  hand  to  the  size  of  a  filbert. 

EUBEKA  DISTRICT. 

The  mines  of  £3arcka  were  discovered  and  the  district  organized 
nearly  five  years  ago,  but  as  the  ores  are  largely  composed  of  base 
metals,  their  development  has  been  neglected.  The  distiict  is  situated 
about  forty  miles  west  of  White  Pine,  in  what  is  known  as  the  Diamond 
Range.  Tlie  deposits  are  frequently  large,  but  occur  irregularly  in. 
limestone.  They  contain  smelting  ores,  wliich,  for  cheap  reduction, 
ought  to  \)Q  dressed  before  they  reach  tlie  furnaces. 

The  principal  deposits  ai*e  the  Juno,  Incu,  Huby,  Summit,  Sunburst, . 
Eureka,  Giant,  Grant,  Tiger,  Lily,  and  Gem,  all  of  them  situate  on 
Minei'al  and  Silver  Uills.  A  shaft  furnace  has  been  built  in  the  neigh- 
borhood of  these  mines  during  the  last  year,  by  Mr.  C.  A.  Stetefeldt, 
mining  engineer,  in  which  he  has  smelted  some  of  the  ore  taken  from 
severjil  of  the  above  mines.  The  principal  diliiculty  encountered  was 
the  large  proportion  of  giingue  delivered  with  the  ores  at  the  funiace, 
so  that  enormous  quantities  of  flux  had  to  l)e  added  to  make  smelting 
possible,  and  pecuniary  embarrassmentsof  the  company  prevented  even 
the  coinpletion  of  tiie  works. 

The  ores  of  the  district  assay  well,  an  average  of  many,  made  of  the 
smelting  ores  by  Mr.  Stetefehlt,  yielding  as  high  as  $80  per  ton  in  sil- 
ver.   lk»sides  its  ores  the  district  contains  an  abundance  of  wood,  wattu*, . 
and  building-stone. 

The  latest  discoveries  in  Secret  liavine  contain  rich  ores  resembling 
tho«se  from  White  Pine.  The  average  valuer  of  the  ores  of  this  lu^w 
district  probably  8uri)asses  that  of  the  ores  from  the  base  range  at  White 
Pine. 

GBANT,  TROY,  AND  SEY3IOUR  DISTRICTS. 

These  three  districts  lie  nearly  due  south  of  Hamilton,  and  about 
eighty  miles  distant.  From  the  mountain  (White  Pine  Ix^lt)  spurs 
cnuiged  in  a  half-moon  or  cin;]e  nm  out  into  this  region.  Cirant  lies 
on  the  north  of  the  arc,  and  Troy  on  the  south,  wliile  the  Irwin  (Janon 
(Beymoor  district)  makes  down  from  the  extreme  summit  of  the  moun- 
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tain  to  the  valley  below.    In  other  words,  it  is  the  central  point  bet 
Grant  and  T^y. 

A  large  mineral  belt,  commencing  at  the  Grant  Gallon,  runs  a 
throngU  Seymonr,  Troy,  and  a  long  distance  below.  The  country  n 
slate  and  granite,  and  in  this  are  found  a  number  of  large  veins,  the 
pings  of  which  can  easily  be  traced  on  the  surface.  They  contain 
silver  ores,  and  some  base  metal  ores.  The  Chieftain,  Mountain  ( 
La  Grange,  Black  Warrior,  Oatarina,  Eureka,  and  Black  Prince,  ai 
principal  veins  in  Seymour ;  the  Blue  Eagle  lode  is  the  most  uotec 
in  Troy.  Timber  for  use  as  lumber  and  firewood,  water,  and  gra» 
abundant.  Salt  in  great  quantity  occurs  in  the  McDonald  and  the 
terfield  salt-beds  in  the  valley  in  front  of  Seymour  district 

KEEN  DISTBICT. 

Kern  district  is  situate  about  twenty-five  miles  east  of  Egan  e 
on  the  eastern  slope  of  Shell  Greek  range,  and  ninety  miles  distant 
Hamilton.    It  is  only  ten  miles  south  of  the  Antelope  station  o 
Overland  road,  and  within  twenty  mUes  of  the  Utah  line.    The  coi 
rock  is  granite.    Some  twenty-five  ledges  have  been  discovered 
all  of  which  run  northeast  and  southwest,  are  very  regular  in 
course,  and  vary  in  thickness  from  eighteen  inches  to  eight  feet, 
dip  from  fifty  to  seventy  degi^ees  to  the  east,  and  carry  mostly  sul 
ets  of  silver  in  a  quartzose  gangue,  with  some  decomposed  ores  t 
surface.    Assays  of  specimens  brought  to  Hamilton  yielded  from 
t«  $900  per  ton,  and  22  pounds  of  rock  worked  in  a  pan  yielded  $£ 
the  ton.    The  district  promises  to  be  quite  an  important  one. 

PATTERSON  DISTEIOT. 

Patterson  district  is  situate  on  the  eastern  range  of  the  Bucksls 
White  Mountains,  eighty-five  miles  southeast  of  Hamilton  and 
lower  altitude  than  that  town.  A  survey  will  be  necessary  to  detei 
whether  it  is  in  White  Pine  or  Nye  County.  Two  town  sites,  Monte 
and  Springville,  are  laid  out  in  the  district,  the  first  in  the  immc 
vicinity  of  the  mines,  the  other  one  and  a  half  mile  distant  in  a  v 
The  mines  were  first  discovered  in  the  mountain  pass  between  Cav 
Steptoe  valleys,  a  locality  where  wood  is  abundant,  but  large  ti 
•rather  scarce.  About  two  hundred  and  fifty  claims  have  been  loc 
all  in  a  limestone  formation  and  carrying  ores  very  similar  to  the 
Treasure  Hill.  The  Great  Eastern,  according  to  the  cwppingg 
assays  made  of  its  ores,  appears  to  be  the  most  important  of  all  s 
present  time.  The  Emigrant.  San  Jos6,  San  Fi*ancisco,  Oak 
Rough  and  Beady,  Atlantic  Gable,  Ida  Elmore,  Blue  Jay,  and  Gla 
also  thought  very  valuable.  A  large  lot  of  ore  from  the  Great  Eai 
which  was  worked  by  mill  process,  yielded  $268  per  ton,  and  a 
deal  of  that  class  is  said  to  be  in  sight.  A  large  cave,  which  has 
explored  for  a  mile  and  a  half  in  length,  and  which  seems  to  have 
the  passage  of  a  subterranean  river,  to  judge  from  the  pebbles  oi 
fioor,  has  been  found  in  a  spur  running  out  from  the  mountain  on  \ 
the  mines  are  locate<l.    Its  end  has  not  been  reached  as  yet. 

Water  is  comparatively  plenty  in  the  district,  at  least  it  is  i 
Springville,  one  and  a  half  mile  from  the  mines.  Large  grovi 
splendid  yellow  pine  for  building  purposes  exist  seven  and  twelve : 
west  of  the  mines.  .The  district  is  only  sixty  miles  from  the  Mo 
settlements  of  Meadow  Valley,  and  provisions  are  therefore  i 
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cheaper  than  at  White  Pine.  Considerable  excitement  has  been  caused 
by  the  late  discovery  of  these  miues^  but  they  are  rather  too  new  to 
permit  of  a  special  description. 

PIUTE  MSTEIOT. 

This  is  a  new  district  situate  forty  miles  west  of  Hamilton,  a  short 
distance  from  the  road  leading  from  that  place  to  Austin.  The  G.  L. 
Place,  New  York,  Last  Chance,  San  Francisco,  and  Our  Own  No.  1,  are 
the  principal  locations  made.  The  ore  assayed  so  far,  yielded  from  $123 
to  $600  per  ton. 

EOBINSON  DISTRICT. 

Bobin»on's  ranch,  where  the  new  town.  Mineral  City,  is  located,  is 
situate  thirty-five  miles  due  east  of  Hamilton,  five  miles  north  of  the 
southern,  and  forty  miles  west  of  the  eastern  boundary  line  of  White 
Pine  County,  and  forty-five  miles  north  of  Patterson,  in  a  lovely  valley 
bordering  on  Murray  Creek,  three  miles  from  Steptoe  Valley.  The 
mines  of  the  district  so  far  discovered  are  located  along  the  ridges  on 
both  sides  of  the  valley,  up  to  the  main  range  of  mountains.  They  con- 
tain principally  lead  oi^es  and  antimonial  ores  of  silver,  the  former  pre- 
dominating. The  Bobinson,  City  of  Loudon,  and  Old  England  are  the 
principal  veins  at  present.  The  City  of  London  is  reported  to  be  over 
one  hundred  feet  wide  and  the  croppings  protrude  fifteen  feet  above  the 
BorfEice  of  the  ridge,  dividing  the  upper  end  of  Eobinson  Valley  on  which 
it  is  located.  The  Dulk  of  the  ores  in  this  district  will  have  to  be  treated 
by  smelting.  The  country  is  well  provided  with  water  and  enjoys  an 
abundance  of  timber  for  building  and  smelting  purposes. 

SACBAMENTO  DISTRICT. 

Sacramento  District  is  a  new  mining  district  organized  in  Spring 
TaUey,  in  the  foot-hills  of  the  Snake  Mountains,  ninety  miles  in  a  north- 
easterly direction  from  White  Pine,  on  the  old  Simpson  titul.  The 
ledges  occur  in  limestone  and  slate  and  carry  gold  and  silver. 

SAN  FBANGISCO  DISTRICT. 

San  Francisco  District  is  located  at  the  Hercules  Gate,  fifty-five  miles 
from  Hamilton  by  the  road,  but  in  a  straight  Hue  not  more  than  forty. 
The  silver  ores  occur  in  a  limestone  formation  similar  to  that  of  Treasure 
HiU.    None  of  the  claims  are  sufficiently  deyeloi>ed  to  admit  of  descrip- 

tidU 

PINTO  DISTRICT. 

Pinto  district  is  situate  about  twenty-eight  miles  west  of  Hamilton  by 
tile  old  Austin  road,  but  the  new  road  through  Independent  Caiion 
lednoes  the  distance  to  twenty  miles.  Silverado,  the  principal  town  of 
the  district,  lies  four  and  one-haJf  miles  southwest  of  the  Pinto  Creek 
station  on  the  Austin  road.  The  country  rock  is  limestone,  slate,  and 
gianite.  The  Cole  &  Johnson  is  the  principal  mine  in  the  district.  It 
is  a  very  wide  ledge,  which  carries  chlorides,  sulpliurets,  and  some  ruby 
dver.  A  shaft  has  been  sunk  on  it  to  a  depth  of  65  feet.  The 
Oar  Own  No.  1,  Our  Own  No.  2,  Du  Quette,  Virginia,  Medford,  Pyramid, 
Witoousin,  ana  Fortuna,  are  claims  which  give  fair  promise  of  great 
vafaie  according  to  the  assays  of  the  surface  ores.  Water  is  four  miles 
diirtaiit  from  the  town;  wood  is  present  in  sufScient  quantity. 
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SNAKE  AND  SHOSHONE  DISTRICTS. 

Shoshone  district  is  situate  twenty-ftve  miles  northeast  from  Patterson. 
The  mines  are  located  on  the  western  slope  of  the  White  Mountain,  a 
lofty  peak  of  the  Snake  range,  which  is  covered  with  perpetnal  snow. 
The  ledges  are  mostly  large  and  carry  chlorides  assaying  very  high,  (from 
$600  to  $800  per  ton.)  Twenty-five  miles  north  of  Shoshone  is  the  Snake 
Mountain  district  on  the  eastern  slope  of  that  range.  The  district  is  well 
wooded  and  watered.  The  mines  carry  rich  sulphurets  of  silver  and  are 
distant  sixty-five  miles  from  Fillmore  City,  Utah,  where  provisions  can 
be  bought  cheap. 

PANCAKE  DISTRICT. 

Pancake  district  was  organized  in  April  of  this  year  on  Pancake 
Mountain,  fifteen  miles  southwest  of  Hamilton,  and  one  and  a  half  mile 
from  the  Elko  road.  The  ores  found  here  carry  chlorides  and  are  simi- 
lar in  character  to  those  of  White  Pine.  The  main  ledge  crops  out  for 
three  miles,  uid  the  croppings  assay  $80  per  ton. 

WAGON  ROUTES,  STAGING,  COST  OF  TRAVEL,  ETC. 

White  Pine  County  is  beginning  to  be  provided  with  good  roads  to 
connect  it  with  the  outside  world.  Besides  the  graded  roads  in  the 
immediate  vicinity  of  the  mines,  a  road  is  being  built  from  Garlin,  a 
station  on  the  railroad,  to  Hamilton.  This  roa<l  will  be  eighteen  miles 
shorter  than  that  from  Elko,  and  travelers  from  Sacramento  will  save 
forty  miles  by  taking  that  route  to  White  Pine.  It  is  intended  to  nm 
through  Dixie  Valley  and  form  a  junction  with  the  old  road  through 
Huntington  Valley.  Travelers  generally  complain  about  the  high  rates 
of  stage  fare  in  the  vicinity  of  White  Pino,  but  in  a  new  couutry  like 
that  locality  everything  tends  toward  compelling  the  owners  of  stage 
routes  to  charge  high  prices  in  order  to  maintain  the  business.  The  fare 
from  Hamilton  to  Elko,  for  instance,  is  $40,  that  from  Elko  to  Hamilton 
$50,  for  a  distance  of  one  hundred  and  twenty-five  miles.  On  the  road 
to  Hamilton  the  stage  is  generally  well  filled,  carrying,  say,  ten  passen- 
gers, but  from  Hamilton  only  five  persons  go  on  an  average  at  a  trip. 
When  we  consider  the  very  high  cost  of  conducting  the  business,  the 
income  from  passengers  will  evidently  not  maintain  the  line,  and  were 
it  not  for  freight  and  express  matter  it  would  have  to  be  given  up.  The 
line  of  Len  Wines  on  the  Elko  road,  for  instance,  employs  four  agents, 
six  drivers,  twenty-five  station  men,  and  one  huiulred  and  sixteen  horses. 
The  pay  of  the  four  agents  is  $450,  of  the  drivers  $75  each,  of  the  station 
men  $00,  and  the  board  of  each  $40,  aggregjiting  $3,800  monthly.  The 
price  of  barley  is  twenty  cents  per  pound  at  Hamilton,  and  at  Elko  eight 
and  a  half  cents;  hay  is  $400  per  ton  at  the  first-named  place,  and  $80 
at  the  last.  The  price  of  both  articles  of  feed  increases  gradually  accord- 
ing to  the  distance  from  the  railroad.  One  horse  consumes  eighteen 
pounds  of  barley  and  twenty  x)ound8  of  hay  per  day,  costing  $5  per  horse, 
or  $580  in  the  aggregate  daily,  or  for  a  month  of  thirtj'-one  days  $17,980. 
The  expenses  for  repairs,  &c.,  are  about  $1,000,  and  for  horse-shoeing 
$470.  The  federal  government  taxes  two  and  a  half  per  cent,  on  gross 
receipts,  which  adds  another  $600  to  expenses.  Interest  on  capital,  loss, 
State  and  county  taxes  would  make  expenses  still  higher,  but  even  with- 
out these  the  expenses  of  Len  Wines  are  $23,850  monthly.  It  is  evident 
i^m  the  above  that  as  long  as  high  prices  last  for  everything  else  stago 
fares  cauuot  become  any  cheaper,  unless  the  government  pays  hence- 
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forth  for  the  carrying  of  tho  mail,  which  so  far  has  boon  done  tree  of 
charge  by  the  stage  line. 

IJTIOATION  IN  WHITB  PINE. 

There  has  been  mnch  less  litigation  in  White  Pine  district,  Nevada,  up 
to  the  present  time,  than  I  was  led  to  expect  at  the  outset,  from  the 
Tague  absurdity  of  the  mining  laws,  and  the  locations  under  them,  and 
from  the  indefinite  character  of  the  de})osits.  In  common  with  most 
observing  men,  I  naturally  looked  for  violence  first,  and  suits  at  law 
afterward.  In  both  these  anticipations  I  have  been  measurably  disap- 
pointed. Except  a  few  weeks  of  last  summer  (characterized  by  a  slight 
outburst  of  highway  robbery,  stabbing,  and  shooting)  White  Pine  was 
remarkably  quiet^  temperate,  and  industrious  for  a  new  mining  camp. 
Some  malicious  people  say  that  so  many  ^^ roughs'^  fiocked  into  the  dis- 
trict that  there  was  no  chance  to  intimidate  anybody  by  \iolence,  since 
the  desperate  characters  intimidated  one  another.  But  this  explanation 
is  not  the  true  one.  As  a  matter  of  fact,  roughs  fight  with  one  another 
more  than  with  anyone  else.  The  reasons  for  the  peaceableness  of 
White  Pine  lie  in  its  peculiar  character  and  history,  and  are  curious 
enough  to  be  detailed. 

In  the  first  place,  the  excitement  concerning  this  district  occurred  at 
a  time  when  the  mining  population  of  the  Pacific  slope  had  learned  wis- 
dom by  many  such  experiences^  and  a  large  portion  of  the  locators  are 
old  miners,  resolved  not  to  waste  what  they  gain,  as  they  have  so  often 
done  before,  in  gambling,  drinking,  and  dissipation.  In  the  second 
place,  the  ores  of  White  Pine  were,  at  the  beginning,  rich  enough  to  make 
desultory  mining  by  individuals  quite  profitable.  For  months  the  slope 
of  Chloride  Flat  looked  almost  like  a  placer  gold-digging  of  the  early 
days.  Each  miner  worked  with  pick,  gad,  and  shovel  in  his  little  pit, 
collecting  in  a  canvas  bag  the  rich  ore  he  obtained.  Questions  of  bound- 
ary were  not  raised.  There  was,  for  the  time  being,  enough  room  for  all. 
Bat  one  difference  existed,  fortunately  for  the  peace  of  the  community, 
between  this  state  of  tiings  and  placer  mining.  The  miner  did  not  go 
from  his  daily  labor  with  his  earnings  in  his  pocket.  The  reward  of  his 
toil  was  in  the  form  of  ore,  which  must  be  accumulated  and  sent  to  mill 
before  he  could  realize  its  value  in  money.  In  a  placer  camp  everybody 
18^ flush."  Gold-dust  forms  a  currency;  and  the  temptation  to  si>end 
that  which  is  money  as  soon  as  it  is  obtained  is  often  irresistible  to  the 
miner  without  means  of  rational  amusement.  In  White  Pine  people 
have  been  in  a  chronic  state  of  poverty  as  to  i)ocket  from  the  beginning. 
When  they  have  made  money,  they  have  made  it  in  lumi>s,  and  gone 
dsewhere  to  spend  it.  But  there  has  been  no  such  steady  dropping  of 
daily  plums  into  individual  i>ockcts  as  usually  fosters  extravagance  in 
mining  camps.  Even  the  men  who  are  at  work  for  $4  or  Bo  per  day 
seem  to  have  caught  tho  general  infection  of  economy  and  sobriety;  and 
the  complaint  of  liquor-dealers,  merchants,  and  showmen  is  that  no 
money  can  be  got  out  of  the  people.  This,  I  need  not  say,  prevents  that 
vast  amount  of  violence  which  originates  in  idleness  and  dmnkeness. 
Filially,  White  Pine  came  sooner  into  contact  with  civilization  than 
other  mining  districts.  The  railroad  precipitated  upon  it  a  law-abiding 
population  before  any  reign  of  violence  could  be  established.  Courts 
and  ma^trates  have  been  in  operation  from  the  beginning.  So  this 
•ommanity  haa  been  spared  the  era  of  revolvers  and  lynch  law. 

My  anticipation  of  ruinous  litigation  has  likewise  been  agreeably  dis- 
appointed.   White  Pine  titles  are  not  much  better  than  tliey  \\^i<^*^\>w\) 
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proprietors  of  adjoining  claims  have  in  many  cases  preferred  compromise 
to  a  straggle,  which  would  ruin  both.  In  many  other  cases  they  keep 
quiet  until  by  selling  out  they  can  shift  all  possible  future  diflftculty  upon 
the  shoulders  of  a  purchaser.  Only  two  or  three  important  cases  have 
got  into  the  courts ;  but  the  points  settled  by  these  have  covered  the 
issues  at  stake  in  many  others.  On  the  whole,  I  think  the  result  of  all 
these  decisions  has  been  favorable  to  peace  in  the  future. 

Of  course,  the  question  whether  there  are  any  true  fissure  veins  <m 
Treasure  Hill,  or,  rather,  whether  the  deposits  of  silver  ore  on  Treasure 
Hill  are  true  fissure  veins,  has  been  brought  up  in  several  cases.  It  has 
not  been  legally  decided  in  any  of  them,  for  a  very  good  reason.  It  is 
not  clear  in  fact,  and  therefore  it  cannot  oe  made  the  subject  of  a  definite 
judgment  of  court.  I  am  inclined  to  believe  that  none  of  the  principal 
mines  thus  far  discovered  are  upon  fissure  veins ;  but  I  do  not  think  that 
the  title  to  a  mine  should  turn  on  the  opinion  of  a  geologist.  In  cases 
so  dubious  as  this  of  White  Pine,  square  locations,  which  leave  no  un- 
certainty as  to  boundaries,  would  have  been  better  from  the  beginning. 
Then  the  savans  might  have  fought  out  their  theoretical  battles  with 
much  less  danger  to  the  public  interest,  and  with  much  more  likelihood 
of  agreement.  For  there  is  nothing  that  disturbs  the  coolness  of  pro- 
fessional observers  like  the  knowledge  that  money  is  dependent  upon 
the  views  they  take  of  some  knotty  questions.  Men  who,  if  left  to  them- 
selves, would  modestly  compare  their  opinions  with  those  of  their  breth- 
ren, become,  as  fee'd  witnesses  upon  the  stand,  dictatorial,  didactic,  and 
obstinate. 

In  the  Bberhardt  and  other  cases,  tried  at  Austin,  I  believe,  before 
the  organization  of  White  Pine  County  was  complete,  it  was  decided 
that  under  the  laws  of  the  district  any  conuected  bocly  of  ore  can  be 
held  by  location  to  the  extent  claimed,  whether  it  occurs  in  the  form  of 
a  vein  or  not.  This  removed  the  necessity  of  abstruse  geological  evidence 
and  argument  for  settling  a  simple  question  of  title.  A  recent  decision 
by  Juclge  Beatty,  in  the  Aurora  vs.  Earl  case,  fixes  some  other  important 
points,  one  or  two  of  which  I  shall  mention  here. 

This  decision  contains  an  extra-judicial  ojnnion,  construing  certain 
sections  of  the  mining  law  to  require,  for  the  holding  of  a  clsiim  one 
year,  not  merely  two  days'  work  on  the  whole  claim,  whatever  be  the 
number  of  feet,  but  two  days'  work  on  each  ttco  hundred  feet  This 
opinion,  not  being  fairly  within  the  gi'ounds  on  which  the  case  is  decided, 
has  not  the  full  force  of  law ;  but  there  is  little  doubt  that  when  the 
question  come«  up  it  will  be  so  decided ;  and  such  an  utterance,  from  a 
judge  so  widely  known  and  respected,  will  have  great  weight.  I  fancy 
it  will  cause  some  uneasiness  among  the  holders  of  locations  who  claim 
one  or  two  thousand  feet,  and  have  no  idea  of  the  whereabouts  of  their 
property  after  the  first  hundred  feet.  It  will  now  be  necessary  for  them 
to  trace  it  throughout  its  whole  extent,  and  do  work  upon  each  section 
of  it.    This  will  be  in  many  cases  impossible. 

Another  point  settled  in  this  Aurora  case  is  that  "  a  wall  does  not 
make  a  vein."  I  have  often  heard  of  the  numerous  beautiful  walls  ex- 
posed in  the  mines  of  Treasure  Hill.  One  of  these,  "  a  smooth,  even 
surface,  extending  from  the  mouth  of  the  incline  to  within  two  or  three 
feet  of  the  bottom,  crossing  the  general  stratification  of  the  country, 
highly  polished  in  places,  exhibiting  marks  of  striation,  conforming  very 
nearly,  if  not  exactly,  to  its  dip,  {S(P  or  40^  east,)  and  overlaid  generally 
by  a  thin  stratum  of  clay  or  soil "  figures  in  this  case.  Could  anything 
be  more  "  true  fissure  vein  "  like  than  this  t  A  wall,  selvage,  slicken- 
sides,  lines  of  movement  and  all.    Yet  Judge  Beatty's  extremely  clear 
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decision  sets  the  matter  in  its  true  light.  Says  he :  '^  When  it  appears 
that  there  is  a«  much  if  not  more  ore  below  than  above  it,  it  loses  the 
character  of  a  foot-wall,  in  my  estimatiou.  It  shows  that  the  fissure 
wasfomied  n^ibsequeni  to  the  deposit  of  ore.^  The  whole  of  this  opinion 
is  exceedingly  forcible.  I  am  glad  to  know  that  snch  is  the  tem])er  in 
which  the  exceedingly  imperfect  laws  of  White  Pine  are  being  admin- 
LBtered.  There  is  common  sense  on  the  bench,  whatever  there  may  have 
been  in  the  miners'  meeting. 

But  it  is  clear  that  Judge  Beatty,  having  (rightly)  knocked  away  the 
walls  from  a  good  many  mines  by  this  dictum^  has  left  the  owners 
without  any  boundaries,  except  such  as  compromise  or  fresh  judicial 
pronunciameutos  may  give  in  each  case.  The  best  thing  about  this 
decision  is,  that  it  helps  bring  matters  ad  dbsurdum.  The  miners' 
meeting  last  summer  virtually  refused  to  alter  the  present  district  laws. 
Of  course,  they  cannot  be  forced  to  do  so  under  the  present  mining  laws 
of  the  United  States,  but  they  will  surely  get  tired  of  having  their  titles 
depend  on  ^^ connected  bodies  of  ore"  instead  of  accurate  measure- 
ment. 

R. 

THB  LATEST  REPOETS  FROM  TTniTE  PINE. 

The  following  review  of  White  Pine  gives  a  very  interesting  descrip- 
tion of  the  present  aspect  of  affairs  in  that  locality,  and  the  changes 
from  an  almost  unparalleled  mining  excitement  to  comparatively  regular 
business.  It  is  taken  from  the  White  IMne  correspondence  of  the  San 
Francisco  Evening  Bulletin  of  January  7,  1870: 

In  no  mining  diHtrict  of  which  I  have  any  kuowlndf^)  have  such  chnngof)  beon 
wrought  iu  a  Kinglo  year  as  in  this  of  Whit^  Pine.  From  the  most  viohuit  excitcmont 
and  extravagant  hopes  everything  has  droi)ped  do\vu  to  the  extreme  of  dullness, 
thoagh  I  can  hanUy  add  of  desi>ondency.  Unimproved  real  estate,  which  one  year  ago 
VM  held  at  inordinate  prices,  can  now  l>o  had  iu  many  cases  for  the  taking,  few  caring 
to  go  to  the  expense  of  a  deed  or  to  expos<^  themselves  to  pay  taxes  upon  it.  As  a  cousin 
qneuce  many  holders  of  this  sjK'ciesof  pro]ierty,  who  twelve  months  a«jo  wen*  supposed 
to  be  rich,  to-day  lind  themselves  i)Oor.  There  is  of  course  much  wailing  on  the  part  of 
this  class  that  they  should  have  Hulfered  their  cupidity  to  so  get  the  b»*t  ter  of  t  heir  judg- 
ment an  to  canst;  them  to  refuse  Hclliug  when  good  prices  wen; obtainable.  Maiiy  who 
coohl  have  H"t  the  country  rich  liad  tTu-y  <Uh] K)S<;d  of  their  town  lots  last  winter  or 
spring  are  now  too  much  impoverished  to  get  away  from  the  place.  One  year  ago 
evt-rylxKly  here  seemed  crazy  togetholdof  town  property — locating,  buying,  jumping, 
fighting,  and  resorting  to  almost  every  other  mt'ans  for  getting  possc'ssion  of  it,  this 
act  lieiug  nometimes  etfected  by  means  of  inclosure,  that  is,  by  punching  a  few  feeble 
•  «tieks  into  the  ground  at  long  intervals  and  connecting  them  by  means  of  rawhide,  ropes, 
I  and  often  with  nothing  more  subHtantial  than  twine  or  tow  strings.  Yet  tliis  an- 
I  strerwl  every  imqiose — it  was  in  the  eye  oi"  the  law  deeuH^d  con»trn(!tive  possi'ssion,  and 
i  more  than  one  of  these  claimants  has  Ihm'u  actptittcd  for  killing  tn.>s]mssers  on  lands 
thus  inclosed ;  for  in  the  strife  after  this  wretched  and  now  generally  worthless  specie** 
of  property,  contention,  riots,  and  even  murder  ensued.  IJut  the  excitenuMit,  with  it« 
coua«iiient  scrimmages,  its  violence  an<l  blr»odshed,  is  all  over  now — the  owners  of 
houses  can  now  inhabit  them  iu  ])eace,  and  the  ])uss4'ssor  of  town  lots  hold  them  with- 
(lat  let  or  hindrance.  Even  stores  and  business  ])la<'es,  unless  eligibly  situated,  aiv 
warcely  Wf»rth  contending  for,  rents  having  ileclined  in  nearly  the  same  ratio  as  the 
prices  of  real  estate.  Stores  that  readily  connnauded  monthly  rents  of  .soCK)  ten  or  twelve 
DHiorhs  ago,  can  now  Im)  had  for  i^lUO,  the  price  of  choice  lots  having  fallen  iu  eipiai 
proportiriii.  Of  course  serious  disappointment  has  ensued  to  many  who  had  counted 
'"O  a  certain  income  from  iuvt'stments  in  this  description  of  [iroisTty,  while  others 
wlio  had  built  houses  for  rent  upon  leased  lands  h.aveiu  many  cases  found  it  expedient 
tt»imrrcnilfr  the  same  with  the  improvements,  to  tlu'ir  landlords.  Contracts  entered 
iaio  for  the  imrchase  of  real  estate  have  been  generally  ignored,  no  one  pretending  to 
obnerve  or  any  longer  attem])tiug  to  enforce  them. 

And  now,  lest  those  abroiul  should  get  the  impressicm  that  such  a  great  falling  off  in 
thi^  value  of  town  property  is  indicative  of  a  like  decline  in  all  othei  vahn.s,  as  veil 
u  of  a  generally  distressed  state  of  things  here,  I  may  as  well  say  that  such  is  not 
the  case;  that  wliile  there  has  been  a  great  re<hu;tion  of  ])rices  geiicvaMy.  this  rednc- 
Uaa  ha*  affecteil  few  other  things  to  the  same  extent  as  real  estate,  and  that  the  de- 
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preciatioii  of  the  latkT,  followed  by  lower  rcitts,  is  liK)ked  upou  by  oar  people  as  a 
most  fortnuate  oceiirrtMie^;,  the  former  prices  oppressiue  the  laborer  and  ]iroviu^  uni- 
versally hurtful.  In  nr<;ard  to  losses  sufiered  bv  this  (^leuslon  in  tbo  prices  of  real 
estat-e/they  might  as  well  fall  upon  present  hofdero  as  upon  any  one  else;  since  had 
they  sold  out  it  must  have  been  sustained  by  whoever  might  have  happeui^d  to  be  the 
pun!has<>rs.  But  proceediug  to  notice  other  changes,  rates  of  wages.  &c.,  I  present  the 
pric<is  which  obtained  bore  for  leading  nrticlt'S  one  year  ago,  following  them  with 
those  now  prevailing:  A  year  ago  hay  was  selling  at  {^250  yndi  ton  ;  lumber,  best  qual- 
ity, ^00,  secon<l  quality,  ^iOO  per  thousand  feet;  woo<l,  $20  per  cord ;  barley,  ^20  per 
hundreil  pounds;  box  stoves,  $75;  eouimon  cooking  stoves,  81'10;  apples,  50reut«  jier 
pound ;  piuiltry,  75  cents  to  $1  per  pound  ;  the  prices  of  all  import^^d  ^^ds  Ixaug  in  the 
same  pro]>ortion,  only  those  obtained  from  the  Mormon  settlements  being  comparatively 
lower.  Now  hay  can  be  bought  for  $45  per  ton;  lumber,  $50  to  $100  per  thousand; 
wood,  $7  ]>cr  conl ;  barley,  $<i  pur  hundred  pounds,  and  other  articles  above  mentioned 
for  about  one-fourth  of  their  former  cost.  Miners'  wages  from  $5  per  day  have  fallen 
to  $4,  many  being  glad  to  work  for  $3.  Masous,  carpenters,  and  other  luecbauics, 
whoM^  s4TV]ces  coniiuanded  from  $6  to$lO  per  day  last  spring,  have  scarcely  any  de- 
mand— common  labor  being  abundant  at  almost  anv  price  the  employer  chooses  to 
name.  Millwrights,  when  they  can  get  work,  are  still  paid  from  $5  to  $7  jier  day ; 
bliicksmiths  being  able  to  earn*  about  the  same  wages.  Good  wood-choppers  can  make 
from  $;{  to  $5  per  day,  with  work  always  ofl'cring.  Teamsters  owning  their  own  ani- 
mals generally  make  good  wagi^s  hauling  quartz,  hay,  wood,  lumber,  i&c.,  mostly  on 
contract. 

For  hauling  quartz  from  the  mines  to  the  mills  the  price  is  now  $4  to  $5  per  ton, 
against  $d  and  $10  last  winter.  But,  with  good  roads,  cheap  fc«Ml,  and  pleJity  to  do, 
tvamsters  can  make  more  money  now  than  they  could  then.  Now  it  costs  $3  per  ton  to 
exti'act  ore  from  the  mines  an<l  sl8  for  having' it  worked  at  the  mills— one  year  ago  the 
cost  was  respectively  $7  and  $5(5.  Other  examples  might  l)e  citetl,  werti  it  ucce^isary, 
to  show  the  great  and  beneficial  changes  that  have  taken  place  here  within  a  twelve- 
month ;  for  no  one  at  all  couvei-saut  with  the  condition  of  things  here,  or  having  the 
best  inter(>sts  of  this  district  at  heai't,  can  l(H>k  upon  these  changes  as  other  than  salu- 
tary and  desirable;  it  being  utterly  inq>osKible  for  any  mines,  however  rich,  to  be  suo- 
cessfully  worked  under  such  a  tariif  of  prices  as  formerly  obtained  here.  Whit'O  Pine, 
to-<biy,  with  its  diminished  ]K)pulation  and  n^duced  scale  of  prices,  with  its  empty 
buildiugs  aud  beggared  speculators,  with  liipior  saloons  closetl  and  gambling  houses 
deserted,  is  iufinit^dy  better  off  and  niorei  deserving  the  attention  of  capitalists  and  mill 
men  than  when  it  was  crowded  with  idlers  aud  infested  with  gamblers — some  playing 
with  dice  and  cards  and  others  with  mining  claims.  There  is  also  mon.«  comfort 
and  re-al  prosperity  hero  now  than  during  the  '*llush  times,''  when  everybo«ly  made 
money  and  nobody  worked.  The  condition  of  society  has  also  groatly  iuiprove<l,  the 
droues  and  swarms  of  middle-Tiien  that  oiiee  infested  the  countiy  having  mostly  de- 
part-cil,  leaving  only  the  iii<Iustrions  aud  such  as  starve  a  nseful  jmrpoKo  in  society 
behind.  We  have  now  in  each  of  the  towns  hens  sc^hools,  churches,  and  benevolent 
and  literary  societies,  with  a  gmul  sprinkling  of  women  and  children,  meu  coming  hero 
and  bringing  their  families,  with  the  intention  of  settling  aud  making  permanent 
homes. 

In  regai-d  to  the  weather  I  should  have  stated  that  this,  too,  stKims  to  have  elianged; 
being,  like  other  things,  an  im]irovement  on  that  of  last  year.  Twelve  months  ago  the 
weather  here  was  severely  cold  and  blustery,  the  mountains  being  covered  with  snow 
and  envelop(Ml  in  "pogonip."  Now  it  is  clear  and  calm;  the  days  warm  and  bright, 
with  no  snow  and  no  <M>ld  mists  swept  by  strong  winds,  chilling  the  verj-  marrow  in 
one*s  bo!i4's.  The  roails,  instead  of  being  incumbered  with  snow,  or  slij)iK?ry  with  ice 
and  heavy  with  slum,  aro  now  in  excellent  condition — hard  and  dry,  and  in  places  even 
dusty.  Stock,  instead  of  being  driven  to  the  plains  for  subsistence,  still  fe<*<l  among 
thu  uills,  and  the  Indian,  ivjoicing  in  the  sunshine,  continues  to  inhabit  his  **  wickiup^ 
on  the  mouiita.ins.  It  is  indeed,  thus  far,  a  mild  aud  pleasant  season,  and  could  we  Iw 
certain  of  its  holding  on  so  to  the  end,  one  need  desire  no  moro  healthtui  climate  or 
agreeable  winter  home.  With  improve<l  honsi^s,  augmented  comforts,  and  this  mitiga- 
tion of  the  rigors  of  winter,  the  general  health  of  our  people  is  excellent ;  very  lew 
having  sutTered  from  pneunumiii,  erysipehis,  or  thost^  other  diseases  which,  fnun  their 
prevalence  here  Isist  winter,  were  supposi'd  to  be  eiulemie.  In  fact,  so  far  from  being 
subject  to  diseasiu)  of  any  kind,  this  wimld  seem  to  be  an  extremely  healtJiy  country ; 
the  deaths  oi^cuiTing  here  from  natural  causes  having  been  very  few,  cousidi^'ing  the 
hardshtiks  aud  exposure  to  which  much  of  the  population  were  at  one  time  subject.  Of 
the  deaths  in  this  district,  a  large  proportion  have  beeu  caused  by  violence  ;  these  cases 
being  now,  happily,  mueu  less  tmiueut  than  aforetime,  a  result  largely  due  to  the 
lessened  prices  of  real  estate,  which,  from  its  fonner  value  and  looseness  of  title,  by 
exciting  the  cupidity  of  all  classes  was  a  prolilic  source  of  violence  and  crime. 

A  few  facts  will  illustrate  the  extent  of  the  present  prcHlucti(m  and  progress  of  devcl 
opmvnt  oftho  luiues.    The  number  of  men  now  employed  at  mining  in  the  district  since 
tlie  redncUou  of  labor  force  by  several  of  the  large  companies  is  about  000,  one-half  of 
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working  on  their  own  account.    Tliero  are  now  17  mills  in  operation,  carry- 

190  stamps,  each  crushing  1^  ton  of  ore  daily,  yielding,  say,  ^M)  ])er  ton; 

Dtal  product  of  a  little  over  half  a  million  dollars  per  moiith.  '  There  are  now 

00  tons  of  ore  on  the  various  mill  and  mine  dumps,  which,  with  the  larjge 
ccmable  of  being  niised,  even  with  the  present  reduced  force,  affords  sum- 

m  n>r  these  companies  to  cut  down  their  number  of  hands,  without  coupling 
rith  a  '*  bearing^'  operation.  It  would  certainly  be  poor  economy  to  go  on 
b  ores  in  advance  of  the  cnishing  capacity  at  command,  during  the  short 
inter,  when  men  cannot  be  worked  to  ailvantago,  and  with  the  prospect  of 

1  labor  in  the  spring,  llio  Stauford  mill,  30  stamps,  is  now  crushing  steadily 
tons  of  ore  per  day  from  the  South  Aurora  mine,  yielding  something  over  $50 
:  about  $^,000  per  month,  a  rate  of  production  that  can  be  kept  up  for  an 

ririod,  judging  from  the  present  appearance  of  the  mine.  The  product  of 
the  Treasure  Hill  Company  is  equally  good  in  proportion  to  the  capacity 
liU,  carrying  20  stamps.  The  mine  of  the  Aurora  Consolidated  Company 
aade  to  yield  just  as  the  Aurora  South,  with  a  sufficiency  of  milling  focihtics. 
erhaps,  could  the  Iliddcn  Treotiure,  the  Evening  Star  croup  of  mines,  the 
ci,  the  Eberhardt,  and  possibly  the  combined  claims  of  the  Chloride  Flat 
ion  Company.  In  fact,  the  prcxlucing  capacity  of  these  mines  can  almost  be 
vo  no  other  limit  than  the  milling  and  extracting  forces  employed  in  raising 
ing  their  ores.  The  question  of  their  permanenc^Y  ni^y  also,  like  tliat  of  their 
uow  l>e  considered  pretty  well  settled,  the  continuity  of  the  ore  bods  being 
[)tcd  for  a  depth  of  at  least  200  feet. 

/  are  the  older  and  more  exteuHivoly  developed  mines  proving  capacious  and 
t  many  of  those  ui>on  which  less  work  has  been  performed  are  affording 
"  equal  value.  Of  this  class,  the  Manhattan — an  early  location — is  uow  be- 
»  attract  attention  by  the  massive  bo<ly  of  hi^h-grado  ore  lately  cut  by  tho 
in^  driven  into  it.  Forty  feet  of  coui])act  vein  matter,  composed  largely  of 
ted  ores,  has  been  penetrated  without  the  tunnel  having  entirely  traversed 
nine  seems  entitled  to  rank  with  the  Auroras,  possessing  a  better-walled  ore 
lau  is  to  be  found  in  either  of  these,  or  any  of  the  other  leading  mines  of  tho 
ith  the  exception  of  the  Eberliardt.  Deeper  explorations  on  the  California 
iisclosing  a  greater  concentration  of  the  ores  and  other  mort^  favorable  con- 
An  exist  near  the  surface.  A  whim,  the  lirst  in  the  district,  is  now  being 
irer  the  main  sliatt  of  this  mine,  with  a  view  to  its  thorough  exploration, 
lao  in  progress  on  tho  West  Caliibmhi  mine,  ac^joining  tho  original  location, 
its  that  are  likely  to  make  it  the  i>eor  of  its  older  neighbor.  It  iti  a  sterling 
Judiciously  managed,  and  should  the  bodies  of  ore  lately  uncovered  prove 
in  depth,  it  must  soon  gaiu  a  footing  among  the  big  mines  of  the  district, 
mining  properties  are  taking  ])lace  here  almost  daily,  but  gi^enilly  in  a  quiet 
y  of  the  purchasers  being  old  uud  Biicccssful  residents  ol  the  district.  The 
lined  are  often  large,  proven  properties  stalling  now  better  than  ever  l)efore — 
can  be  sold  at  all.  A  lodge  may  be  nmall,  but  it  must  carry  good  ore  and 
lications  of  permanent  wealth  in  onler  to  get  a  purchaser  at  any  price, 
her  proiMJrties  lately  dis^Hised  of  is  the  French,  the  Emerslcy,  the  Pugonip, 
Uo,  and  tho  »Saturday  mine,  besides  a  good  many  claims  of  less  note  ou  tho 
il  range.  The  French  mine  is  reported  to  have  been  sold  for  §24,000,  and  tho 
^,000,  being  a  small  but  exceedingly  rich  and  well-definoil  lode.  Tho  pur- 
this  List  property  is  Thomas  J.  Murpliv,  discoven^r  and  first  recorder  of  tho 
ic  dii«trict,  and  who  has  been  one  of  the  most  successful  operators  in  it.  A 
of  the  bullion  pnxluced  here  is  now  being  sent  East  by  railroad ;  the  <iuautity 
it  two  or  three  months  haviiig  aggregated  nearly  a  third  of  all  turne<l  out  by 
-a  circumstance  that  should  be  taken  into  account  in  estimating  the  yield  of 
*y,  as  estimated  by  the  arrivals  of  bullion  at  San  Francisco. 

ills  in  White  Pino  January,  1870,  are  reported  as  follows: 


Kame. 

Stampa 

Ifame. 

Stomps. 

90 
24 
20 
20 
15 
10 
10 
10 
10 

Staples 

10 

MoDto  Chiisto .,...^.....^.,- 

10 

Drako  &  ApDloiiarth 

8 

Morton  &  Cutis 

5 

1 

Uoiidcraon . 

5 

Littlu  TrcaBuro 

5 

Total 

178 

8  list  the  Newark  mill  (Centenary  Company)  is  not  ineladed, 
t  formerly  reduced  a  good  deal  of  White  Pine  ore. 
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CHAPTER  XXn. 
ELKO    COUNTY. 

ft 

RAILBOAD  DISTBIOT. 

» 

This  district  was  organized  in  June  Its  bonndaries  are  as  folli 
Oommencing  at  the  month  of  the  South  Fork  of  the  Humboldt ;  th 
down  the  Hnmboldt  Biver  to  Palisade  Station ;  thence  np  Pine  Yi 
to  the  Emigrant  road;  thence  along  the  Emigrant  road  and  rail 
Gallon  to  the  toU-road,  in  Huntington  Yalleyy  to  the  South  Fork  of 
Humboldt  Biver;  thence  down  and  along  the  South  Fork  of  the  £ 
boldt  to  the  place  of  beginning.  The  district  was  originally  former 
the  purpose  of  locating  and  set^uring  extensive  deposits  of  rich  magi 
iron  ore,  but  since  then  rich  deposits  of  copper  and  silver  ores  1 
been  discovered.  The  copper  mines  are  reported  to  equal  those  of 
Battle  Mountain  district,  and  the  silver  mines  are  located  on  the  8 
range  of  mountains  as  those  of  Mineral  Hill,  and  bear  the  same  cht 
ter.  Tlie  copper  ores  contain  a  considerable  amount  of  silver. 
distance  from  the  mines  to  the  nearest  point  on  tlie  railroad  does 
exceed  twelve  miles;  they  are  directly  connected  by  good  roads  • 
Elko,  Carlin,  and  Palisades.  The  close  proximity  of  these  mines  to 
line  of  the  railroad  will  eventually  render  them  very  valuable. 

Cope  Distnot  was  discovered  in  April,  1809.  It  is  situated  in 
Bed  Mountains,  upon  the  headwaters  of  the  Owyhee  Biver,  abon 
miles  north  of  Elko,  and  105  miles  south-southeast  of  Silver  Cit; 
Idaho  Territory,  to  both  of  which  places  there  are  good  wagon  re 
The  town  of  the  district.  Mountain  City,  is  about  five  miles  soul 
the  Idaho  line.  Wood,  water,  and  grass  are  abundant.  There  a 
few  gold  placers  in  the  district,  but  they  are  not  believed  to  be  im[ 
ant.  The  country  rock  is  reported  to  be  usually  granite,  someti 
slate,  and  the  ores  comprised  chlorides,  salphurets,  and  ruby  si] 
The  veins,  however,  appear  to  be  frequently  sui>erficial.  They  st 
and  dip  in  every  direction,  apparently  without  uniformity;  and  it  i 
be  left  to  future  explorations  to  determine  whether  auy  of  them  are 
sistent  and  regular. 

The  following  were  the  principal  mining  claims  in  the  district  on 
10th  September,  1869,  as  reported  to  me  by  P.  S.  Buckminster,  esq. 


Name. 


ArgentA 

Mountain  City 

Fritz 

California 

Nevada 

Idaho  

Hamilton 

Pioneer 


Coarse. 


N.440  E. 

N.seow. 

...N... 

N.  70O  W. 
X.  7(H>  W. 
N.  70O  W. 
N.  830  W. 
N.  10^  W. 


Dip. 


350  to  4(P  SE. 
VerticaL 

mo  E. 

650  S. 
VerticaL 

HP  N. 

450  S. 

15^  E. 


Conn  try  roc 


Granite. 
Slate. 
Slat<'. 

Volcanic  at  m 
granite  below 
Slat*'. 
Granite. 
Granite. 


Ore  and  garuftte.  Quartz  carrying  the  minorals  above  montionod,  and  asKayinp:  in  fipccimei 
smaller  lots,  $300,  $400,  dec,  per  ton.  Single  specimens,  of  course,  often  much  richer ;  surface  oroi 
posed,  often  brick-red.    (Query :  Decomposed  stepliauite  f ) 

Of  these  claims  the  Argenta  is  the  most  developed.  An  incline 
been  sunk  52  feet  upon  the  vein,  and  there  suspended,  as  no  quartz 
found  for  the  last  few  feet.  A  cross-cut  is  now  running  in  se; 
of  ore.  The  quartz  se^ms  to  lie  in  gusset-shaped  seams,  with  gra 
intermixed.  The  opening  on  the  Mountain  City  was  four  feet  d 
on  the  Fritz f  six  feet;  on  the  California,  ten  feet.    The  latter  sho 
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a  oonsidenible  mass  of  qnartZy  but  broken  and  disappearing  at  the  bot- 
tom. The  l^evada  is  opened  to  a  depth  of  eight  feet,  and  the  Idaho  8i;x 
liset;  the  latter  with  well-defined  casings,  but  disturbed  vein  matter. 
The  Hamilton  incline,  25  feet  in  depth,  is  similar  in  appearance  to  the 

mta ;  the  quarts  seems  to  give  ont  at  20  feet.  The  Pioneer  is  opened 
it  feet  in  depth. 

le  only  force  at  work  ni>on  these  claims,  at  the  time  mentioned,  was: 
two  men  on  the  Argenta,  ronning  a  cross- tunnel  for  the  vein;  two  men 
sinking  the  Hamilton  incline;  and  one  man  running  a  prospecting  tun- 
nel on  the  California,  to  find  the  vein  lost^in  the  shaft. 


CHAPTER    XXin. 

HUMBOLDT  COUNTY. 

A  very  full  account  of  this  county  having  been  given  in  my  last  re- 
port, I  will  merely  refer  to  the  operations  of  the  past  year,  mentioning 
the  districts  in  alphabetical  order,  as  before. 

Buena  Vista  district. — ^The  Arizona  still  continues  to  be  the  leading 
mine.  The  original  location  is  owned  by  Messrs.  Fall  &  Temple,  and 
tbe  first  extension  south  by  the  Silver  Mining  Company,  a  Nevada  cor- 
poration. This  mine  has  been  steadily  improving  in  character  the  last 
year.  At  about  one  hundred  and  fifty  feet  depth  the  vein  is  six  feet 
wide  and  yielding  large  quantities  of  native  silver. 

The  subjoined  schedules  give  tbe  general  details  of  this  mine.  It  will 
be  observed  that  the  returns  do  not  cover  the  whole  of  the  mining  year ; 
Pall  &  Temple's  returns  being  for  only  ten  months,  the  Silver  Mining 
Company  six  months,  and  the  Pioneer  Company  only  five  months. 

The  Seminole  Company,  a  New  York  corporation,  is  prosecuting  a 
prospecting  tunnel  on  its  ledge.  Tbey  are  in  now  about  two  hundred 
and  fifty  feet.  Two  hundred  feet  of  this  was  run  in  previous  years. 
The  piesent  contract  is  for  one  hundred  and  fifty  feet  or  until  the  ledge 
is  struck,  which  they  expect  to  do  before  the  contract  is  finished.  This 
ledge  is  one  of  the  oldest  locations  in  the  district  and  has  long  been 
held  in  high  esteem. 

Work  is  also  being  prosecuted  on  the  first  extension  north  of  the 
Arizona,  by  the  original  locators.  The  same  character  of  ore  as  that 
found  in  the  original  claim  and  the  first  south  extension  has  been 
strock ;  but  there  has  not  been  work  enough  done  on  it  yet  to  deter- 
mine its  value. 

The  jN'ational  Company  is  resuming  work  on  its  ledge  and  erecting  a 
5-stamp  mill  on  Buena  Vista  Creek.  This  company's  ledge  yields 
largely  in  gold,  an  exception  in  this  district.  All  of  the  mills  in  this 
district  have  been  improved  during  the  last  summer  and  the  capacity  of 
each  of  them  increased. 

Quite  an  impulse  to  mining  was  given  in  this  district  last  year  by  the 
introduction  of  Chinese  labor  in  the  mills  by  John  C.  Fall,  of  the  Ari- 
zona mine,  thus  greatly  cheapening  the  cost  of  reduction  aiid  bringing 
into  profitable  working  a  large  amount  of  ore  formerly  rejected.  The 
miners  resisted  at  first,  and  drove  the  Chinese  out  of  the  district ;  but 
the  latter  were  immediately  brought  back  and  reinstated  in  their  places 
and  by  common  consent  allowed  to  remain,  many  of  the  leaders  in  the 
demonstration  against  them  acknowledging  that  in  using  {oiee^l\ie>; 
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had  committed  an  error  in  policy.  There  is  no  probability  of  any  fi 
ther  disturbance  on  this  score.  At  Fall  &  Temple's  lO-stamp  mi 
Chinese  sort  the  ore,  feed  the  batteriesy  attend  the  pans,  and  do  neai 
all  the  work  aboat  tihe  mill. 

Another  change  was  made  in  labor,  abolishing  the  three  8-ho 
shifts  per  day,  and  patting  on  two  shifts  of  ten  hours  each.  The  mine 
struck,  not  olgecting  to  the  increased  time  of  labor,  but  demanding 
corresponding  increase  of  pay ;  but  the  mine  owners  refused  to  yid 
and  labor  was  resumed  in  a  few  days  at  four  dollars  a  day  for  ten  hou 
work.  ,,, 
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Estimate  of  costs  of  mining  and  redncing  ores  in  Duena  Vitta  distrkL  HmmboW  CmatM, 

yevada,  July  1,  1869. 

Wages  of  fu-Ht-class  miners :  Four  dollars  a  day,  or  three  dollars  and  board. 

Wajrcs  uf  second-class  miners :  Not  known  here. 

Wa;^  of  snrface  laborers :  Three  dollars  to  three  dollars  and  fif^  cents  per  day. 

Cost  of  Inniber  per  thousand :  Fifty  to  sixty  dollars. 

Cost  of  mininpf  timber :  Twenty- live  cents  to  two  dollars  a  pieoo. 

Cost  of  common  powder :  Five  to  six  dollars. 

Cost  of  fpant  jwwder :  None  used  yet. 

Cost  of  quicksilver  :  Sixty-five  to  seventy  cent«  i)er  pound. 

Cost  of  fn^ij^lit  fn>m  base  of  supplies :  Sixty  dollars  pcr4x>n. 

Cost  of  fuel :  Ten  to  twelve  dollars  i>er  coitl  for  cedar  wood. 

Cost  of  ten-stamp  mill,  California  pattern :  Freii^ht,  *twenty  thousand  dollars. 

Cost  of  twenty-stamp  mill :  Freight,  erection,  *  thirty-five  thousand  dollars. 

Average  mining  cost  per  ton :  Twelve  to  fifteen  dollars. 

Average  milling  cost  per  ton:  Twelt'o  dollars. 

Average  \n\\\i  assay  ot  ore :  Sixty  to  one  hundred  dollars. 

Average  yield  of  ore:  Thirty  to  sixty  dollars. 

licmarka. — Indian  lal)orers,  employed  about  the  mine,  got  f^om  $1  60  to  t^  50.  Vsy 
little  lumber  is  used  in  the  mines.  Timber  is  used  to  support  loose  parts  of  the  ro^ 
and  mostly  for  supjiort  in  stoping.  The  mines  being  yet  in  their  infancy,  mach  deiA? 
work  has'  been  done,  increasing  thti  average  cost  of  udning  per  ton.  The  assav  of  tki 
pulp  varies  a  great  deal.  It  should  l>e  understood  that  the  assay  of  the  pnlp  cbesMl 
show  the  average  value  of  the  ore,  since  the  richest  part  is  selected  and  shipped  li 
San  Francisco,  &c.,  for  smelting.  The  lot^  of  ore  shipiMsd  assay  iiojn  ^00  to$iOOp« 
ton.  Of  the  mills  erecteil  during  the  year,  one  was  put  np  l>eforethe  railroad  m 
completed,  and,  therefore,  no  beuetit  was  derived  fi*om  cheap  transportation,  and  fhi 
other  wxis  built  by  contract,  with  a  loss  to  the  contractor.  Besides^  one  is  of  As 
ca)>acity  of  twenty  stamps,  but  has  only  ten  stamps,  and  the  other  is  for  a  lO-stnf 
mill,  biit  has  only  tlve  Ktamjts.  Therefore,  the  cost  of  a  10  and  20-stanip  mill  en 
only  be  estimated*  as  above,  considering  the  cheajier  transportation  obtained  at  tta 
present  day. 

BATTLE  MOUNTAIN  DISTRICT. 

This  district  is  in  a  very  flourishing  condition.  The  Little  Giant  mine 
continues  to  liold  the  first  position  in  the  district.  The  Little  Giaafc 
mill  (ste<im,  live  stamps)  has  been  running  steadily  for  about  a  yeir, 
and  crushes  six  tons  daily.  The  rock  yieUls  from  8150  to  $280  per  tOBy 
without  roasting.  Bullion  from  .980  to  .998,  line;  no  gold.  This  miiie 
is  situated  on  the  eastern  slope  of  Battle  Mountain,  eight  miles  firo9 
the  Central  Pacific  railroad,  by  the  usually  traveled  ix>ad,  or  about 
five  miles  in  a  direct  line.  There  are  three  tunnels  already  ran  on  Htf 
ledge.  The  lower  tunnel  is  about  240  feet  in  length.  Work  is  beinf  \ 
prosecuted  in  all  the  tunnels.  This  mine  is  owned  by  Grovemor  A.  P.  K  < 
Safi'ord,  of  Arizona,  and  Messi-s.  McBeth,  Fox,  and  Melauder,  of  Hon- : 
boldt  County. 

The  Brooklyn  Company^  a  New  York  corporation,  is  working  coppff 
mines  in  this  district,  sinkmg  shafts  on  three  dilTerent  ledges,  estnu^uf 
ore  from  all,  and  shipping  it  to  Swansea,  in  Great  Britain.  Their  ore 
contains  some  silver,  in  what  quantity  I  am  not  informed. 

The  Gn^at  Central  Company,  a  San  Francisco  company,  is  also  work- 
ing in  copper  and  shipping  it  by  rail. 

in  Copper  Canon,  in  this  district,  about  eight  miles  south  of  the  Littk 
Giant  ledge,  two  or  three  companies  are  extracting  copper  ore. 

An  English  company  has  also  been  formed  in  Liverpool  to  operate  in 
copper  in  this  district,  and  is  about  commenchig  active  work. 

Messrs.  Whitcomb,  Briarly,  and  Lett  are  working  a  copper  vein  on 
the  west  side  of  Battle  Mountain,  quite  distant  fitim  the  other  workingiBi 
The  ore  gives  by  assay  fourteen  per  cent,  copper,  and  8475  80  silver  per 
ton. 

^Estimated. 
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Mr.  Fox,  of  the  LitUe  Giant,  is  prospecting  the  Bnena  Vista  series  ot 
edges,  silver-bearing. 

It  is  not  probable  that  any  more  mills  will  be  erected  in  this  district, 
rhe  ore  will  doubtless  be  shipped  to  the  Truckee  Kiver,  at  the  eastern 
)ase  of  the  Sierra  Nevada,  for  reduction  by  roasting  and  smelting.  The 
Nevada  Land  and  Mining  Company,  (limited,)  a  London  company,  has ' 
greeted  at  its  works  in  Iteno,  on  the  Truckee,  under  the  supervision  of 
Hr.  Stele feldt  himself,  a  Stelefeldt  chloridizing  furnace,  mainly  for  the 
-eduction  of  Humboldt  ores. 

The  bulk  of  the  Battle  Mountain  ores  can  be  freighted  from  the  tnines 
0  the  railroad  for  $5  x>cr  ton,  and  thence  to  the  Truckee  for  about  $7 
idditional  per  ton. 

ECHO  BISTBICT. 

This  district  is  in  the  Star  range  of  mountains,  on  the  slope  facing 
he  railroad,  and  about  one  hundred  and  twenty  miles  distant  from 
Seno.  The  Alpha  is  the  prominent  mine  of  this  district.  It  was  dis- 
»vered  in  1863  and  worked  for  about  a  year  by  a  California  corporation, 
rhe  work  was  confined  entirely  td  the  surface  ore,  which  yielded  from 
H(IO  to  $400  per  ton;  but  as  the  amount  obtained  by  superficial  working 
iras  necessarily  limited,  the  yield  from  this  source  soon  droi)ped  off, 
md  a  reaction  in  mining  affairs  in  Humboldt  County  setting  in  by 
leason  of  the  excitement  about  Reese  River,  work  on  the  Alpha  was 
{topped  and  not  resumed  until  18GS.  At  tbis  time  some  of  the  share- 
lolders  most  familiar  with  the  mine  took  a  contract  from  the  company 
o  open  the  ledge  for  the  privilege  of  extracting  four  thousand  tons  ol 
)re.  They  sunk  a  shaft  C  by  6  feet  to  the  depth  of  120  feet,  exposing  a 
hie  vein  of  ore  eight  feet  wide  and  assaying  l^om  $G0  to  82,000  i)er  ton. 
[bo  ore  mined  in  sinking  the  shaft  (107  tons)  gave  an  assay  value  of 
il0fiG5j  and  yielded,  by  mill  process,  $6,332.  This  mine  has  lately  been 
michaaed  by  the  Nevada  Land  and  Mining  Company,  the  English 
ompany  before  referred  to,  which  has  extensive  reduction  works  on  the 
Qrackee  near  Reno,  under  the  superintendency  of  J.  J.  Dunne,  esq., 
leneral  manager  of  all  of  this  comjiany's  property  in  Nevada.  Since 
he  purchase  of  the  mine  by  tliis  company,  work  has  been  vigorously 
irosecated.  The  shaft  has  been  deepened  30  feet  and  a  tunnel  run  to 
onnect  with  the  bottom  of  the  sliaft.  Another  tunnel  is  now  being  run 
rhich  will  strike  the  ledge  at  a  deptli  of  about  350  feet.  Two  hiuidred 
od  fifty  feet  of  this  tunnel  is  now  completed.  About  thirty  men  are 
mployed  at  the  mine,  and  new  hands  are  put  on  as  fast  as  they  can 
let  room  to  work.  The  company  is  now  extracting  about  12  tons  of  ore 
€r  day.  The  ore  is  hauled  in  wagons  to  the  railroad,  a  distance  of  three 
nles,  *at  a  cost  of  82  25  per  ton,  and  freighted  thence  by  rail  to  the 
ompany's  mill  at  Reno,  one  hundred  and  twenty  miles,  at  a  cost  of 
!3  50  i>er  ton.  The  claim  is  2,100  feet  in  extent.  The  vein  can  be  traced 
n  the  surface  by  the  outcrop  for  about  1,800  feet,  and  worked  by  tun- 
lels  to  the  depth  of  500  feet.  The  dip  is  about  sixty  degrees  west. 
liere  are  no  signs  of  any  heave  or  break,  unless  it  be  at  a  point  about 
OU  feet  from  the  north  end  of  the  claim.  There  is  a  good  deal  of  sul- 
fcur  in  the  ore,  which  prevents  successful  reduction  by  the  common 
access;  but  the  mill  at  Reno  has  been  altered  from  the  wet  to  the  dry 
nooess  of  crushing,  and  furnaces  built  to  roast  the  ore.  The  richer 
Mrtions  of  the  ore  are  shipped  to  England  through  Rogers,  Meyer  & 
jfkj  of  San  Francisco.  The  operations  on  this  mine  have  attracted  a 
jpreat  many  persons  to  the  district,  and  quite  a  niunber  of  the  locations 
nade  in  former  days  are  now  being  prospected.    Tliis  district  being 
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only  three  miles,  by  a  dovm-grade,  from  the  itulroady  a  good  location 
here  has  a  special  value. 

GOLD  RUN  DISTRICT. 

This  district  continues  in  about  the  same  condition  as  set  forth  in  my 
last  n*port.  The  New  York  Company,  of  which  Mr.  Negus  is  the  super- 
intendent, which  first  bought  half  of  the  Golconda  mine^  has  lately 
bought  the  remaining  half  and  is  now  working  the  whole  mine  quite 
successfully.  There  are  some  very  tine  base  metal  ledges  iu  this  dis- 
trict awaiting  capital  for  development. 

nUMBOLDT  DISTRICT. 

The  only  change  worthy  of  note  in  this  district  since  my  last  report 
is,  that  the  bed  of  sulphur  mentioned  therein  is  now  being  worked, 
mainly  with  Chinese  labor,  by  W.  &  J.  Spence,  of  Unionville.  The 
sulphur  is  shipped  to  San  Francisco  by  railroad. 

ORG  FINO  DISTRICT. 

Tlie  Yosemite  mine,  mentioned  in  my  last  report,  is  now  being  worked 
under  the  superintendency  of  J.  T.  ]\Iaclane,  with  satisfactory  results. 
Tlie  work  thus  far  done  is  mainly  in  the  nature  of  prospecting.  A  streak 
of  black  sulphuret  ore,  assaying  from  $2,000  to  84,000,  has  been  struck 
in  the  shaft.  This  rich  streak  is  now  about  five  inches  wide.  The  mine 
is  about  ten  miles  from  the  railroad. 

SACRAMENTO  DISTRICT. 

There  is  considerable  work  doing  in  this  district  in  prospecting  old 
claims.  The  Rochester  Company,  Mr.  Onderdonk,  superintendent,  is 
prosecuting  work  on  it^  location  on  the  Montana  ledge,  with  great  vigor. 
Great  intei*est  is  felt  in  the  operations  upon  this  ledge.  It  is  the  largest 
one  in  this  portion  of  the  country,  and  being  only  five  miles  from  the 
railroad,  will  be  an  immense  affair  if  it  proves  as  rich  as  expected. 

SIERRA  DISTRICT. 

During  the  past  year  the  Tallulah,  Gem,  and  one  or  two  other  mines 
have  been  worked  to  a  limited  extent.  The  prospects  are,  that  work 
will  soon  be  resumed  on  the  Monroe  also. 

STAR  DISTRICT. 

There  has  been  but  slight  movement  in  mining  matters  in  this  district 
during  the  hn^t  year.  The  Sheba  n)inc  was  opened  again,  and  a  sm^ 
amount  of  ore  taken  out  on  the  contract  system.  The  same  was  done 
with  the  North  Sheba.  The  De  Soto  Company  (first  extension  south) 
worked  live  men  for  a  little  while  during  the  summer,  but  no  regular 
work  can  be  said  to  have  been  done  on  the  Sheba  vein  during  the  past 
year.  E.  Page  Davis  has  resumed  work  on  the  Almira  series  for  a  New 
York  company.  He  is  now  driving  in  the  tunnel  formerly  started.  It 
is  in  now  about  150  feet.  There  was  some  excitement  in  this  district 
last  summer  over  gold-placer  diggings.  The  deposits  were  found  on 
Star  Creek  near  the  mouth  of  tiiie  caiion.  The  gold  was  very  pure 
and  quite  coarse  and  rough.  The  particles  rangeil  from  the  size  of  a 
small  bean,  as  maximum,  to  a  mustard  seed,  as  minimum.    The  prin- 
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cipal  iinxK)rtance  attached  to  these  discoveries  was  due  to  the  belief 
that  they  indicated  the  existence  of  gold-bearing  quartz  ledges  in  the 
caiion  above.  Gold  has  been  found  on  the  banks  of  the  creek  in  Star 
City,  two  and  a  half  miles  above,  but  the  particles  were  much  finer*  than 
those  found  at  the  mouth  of  the  caiion.  Oold  placers  were  also  found 
in  1864  on  the  opposite  side  of  the  mountain  near  the  summit. 

WINNEMUCCA  DISTRICT. 

Messrs.  Buck  and  Kunkel  have  been  extracting  ore  steadily  for  the 
last  year,  under  contract,  from  the  Pride  of  the  Mountain  ledge,  and 
shipping  the  ore  by  rail  to  San  Francisco.  They  are  down  150  feet  and 
are  getting  very  rich  ore.  They  have  lately  found  considerable  quanti- 
ties of  horn-silver,  the  presence  of  which  in  this  district  was  not  suspected 
before.  Mr.  Pease  is  directing  the  operations  of  a  New  York  company 
on  the  Union  Series  mine. 

WHITE  CLOUD  DISTRICT. 

This  is  a  district  lately  discovered  near  the  Humboldt  Lake.  Some  very 
fine  si>ecimeus  have  been  brought  in  from  the  Moonta,  a  ledge  named 
after  a  celebrated  mine  in  Australia.  A  great  number  of  locations  have 
been  made,  but  little  has  been  done  as  yet  to  test  their  value. 

On  the  whole,  the  condition  of  Humboldt  County  may  be  considered 
prosjierous  and  full  of  promise,  not  only  as  to  the  mining  interest,  but  in 
other  branches  of  industry.  There  is  x)erhaps  no  other  mineral  district 
on  the  route  of  the  railroad  which  has  been  so  much  benefited  by  its 
completion.  Freights  on  supplies  have  been  reduced  from  fifteen  cents 
per  i>ound  to  two  and  a  half  cents.  This  makes  it  possible  to  extract 
<H:e  from  many  mines  which  before  could  not  be  touched,  and,  moreover, 
famishes  a  cheap  and  speedy  means  of  transportation  to  points  where 
reduction  is  cheaper.  As  the  cost  of  transportation  is  reduced,  the 
necessity  for  mills  will  diminish,  and  the  ore  will,  to  a  great  extent,  be 
shipped  to  the  base  of  the  Sierras,  where  wood  and  labor  can  be  obtained 
at  less  expense.  A  reference  to  my  report  of  last  year  on  this  county 
will  show  that  I  was  fortunate  in  my  i)redictions,  as  the  effects  which  I 
then  foretold  are  already  coming  to  pass.  Abandoned  mines  have  been 
attacked  again  with  vigor  and  success.  The  great  revolution  in  the 
notions  of  miners  has  come  to  pass,  and  base  metals,  especially  copper, 
are  welcome  ingredients,  enhancing  the  value  of  the  ores.  This  com- 
mercial  and  economical  progress  coincides  most  happily  with  the  great 
metallurgical  improvement  inaugurated  by  the  Stetefeldt  funuices,  a 
description  of  which  is  given  elsewhere  in  this  report,  and  the  effect  of 
which  will  be  nowhere  more  beneficially  felt  than  in  the  mining  districts 
of  Humboldt  County. 


CHAPTER  XXIV. 

ESMERALDA   AND   LINCOLN   COUNTIES. 

RED  MOUNTAIN. 

Since  my  report  for  1868,  the  Silver  Peak  and  Red  Mountain  Gold 
and  Silver  Mining  Company  have  continued  the  development  of  their 
property  commensurate  with  the  plans  marked  out  at  the  beginning. 
ini^  have  built  and  put  to  work  another  battery  of  ten  stamps,  so  that 
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they  have  thirty  stamps  now  mnning.  Their  mill  is  one  of  the  most 
substantially  bnilt  and  perhaps  the  most  regularly  working  on  the  Pa- 
cific coast.  It  has  been  rouning  at  full  capacity  ever  since  June,  and 
the  pro&ts  derived  have  been  used  to  still  further  develop  their  property 
and  t(i>  enlarge  and  improve  the  works.  They  have  added  self-feeders 
to  all  their  batteries,  every  five  stamps,  or  one  mortar,  having  a  sepanite 
feeder.  This  improvement  saves  fifty  per  cent,  of  the  usual  cost  of 
feeding  the  batteries,  only  half  the  former  number  of  men  being  re- 
quired for  that  work.  Other  machinery  has  been  added  with  suooess 
during  the  year,  for  the  purpose  of  e<M)nomiziug  labor.  Shops,  store- 
houses, lodging-houses,  boarding-houses,  and  offices,  all  substantial 
buiidiugs,  have  been  added ;  a  large  farm  has  been  put  under  cultiva- 
tion to  raise  supplies  for  man  and  beasts  and  a  good,  direct,  and  easy 
road  has  been  built  trom  the  works  to  Wadsworth,  on  the  Pacific  i«ul- 
road. 

The  skillful  use  made  of  the  natural  advantages,  which  the  locatiou 
offers  for  mining  on  a  large  scale  and  at  an  extraordinarily  low  cost,  has 
been  described  in  my  last  year's  report.  The  company  have  now  made 
an  open  cut  along  the  whole  side  of  the  mountain,  on  one  of  the  veins, 
which  is  to  serve  as  a  base  line.  Starting  from  it,  they  quarry  one  the 
vein,  which  is  denuded  almost  entirely  fh)m  its  hanging  wall  and  rest- 
ing on  the  slope  of  the  mountain  from  12  to  20  feet  thick,  by  over- 
hand stoping.  This  mode  of  working,  which  offers  such  great  ad- 
vantages, even  under  ground,  is,  of  coiu*se,  still  more  to  the  purpose  in 
a  location  where  all  the  work  can  be  performed  in  the  open  air,  where 
there  is  no  resistince  to  the  blast  except  the  tenacity  of  Uie  lock  itself, 
and  where  the  whole  side  of  the  ledge  is  in  full  view  for  a  height  of 
1,(K)0  feet  above  the  base  line.  The  whole  expense  of  raising  water 
and  ore,  a  heavy  tax  on  the  mine  owner  in  the  best  mines,  is  thus 
entirely  di»x>ensed  with.  Here  all  the  ore  quarried  descends  to  the  base 
line  and  thence  to  the  mill. 

The  mill  employs,  including  engineer  and  fireman,  only  five  men  and 
the  superintendent.  The  cost  of  working  the  ore  is  exi>ected  to  be  only 
$4  per  ton  henceforth. 

The  unmistakable  abundance  of  the  gold-bearing  ores,  their  known 
valne,  the  light  cost  of  mining  and  transportation,  the  extraordinarily 
low  rates  of  milling,  combined  with  cheap  supplies  and  the  company's 
judicious  and  liberal  outlays  for  the  purpose  of  securing  complete  unity 
and  economy  in  all  the  oi>eratious,  bespeak  a  bright  future  for  this  re- 
markable undertaking. 

PAHRANAGAT  DISTRICT. 

In  my  report  for  18G8  I  gave  a  brief  description  of  the  features  of 
this  district,  and  a  summary  of  the  results  of  mining  operations  up  to 
that  time.  The  grand  totals  of  expendituie  and  production  were  not 
encoui*aging.  It  appeai'cd,  from  the  best  information  I  could  obtain, 
that  nearly  a  million  dollars  had  been  spent  in  roads,  dwellings,  mills, 
prospecting  and  mining,  and  only  $20,000  woith  of  bullion  shipped. 

The  following  siMitence  from  that  report  contains  the  key  to  this 
state  of  affairs :  ^^  The  developments  in  this  district  are  both  costly 
and  extensive,  but  have  been  conducted  with  such  conspicuous 
absence  of  skill  and  common  sense,  that  they  may  be  said  to  have  pro- 
duced hardly  any  results  whatever.  On  the  one  hand,  no  mine  has  yet 
been  made  productive ;  and  on  the  other  hand,  scarcely  any  have  heea 
so  thoroughly  explored  as  to  render  their  unproductiveness  a  matter  of 
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oertainty.  Bat  few  companies  are  now  at  work,  and  it  is  to  be  hoped 
that  these  will  persevere  nntil  the  actual  a  alue  of  the  district  is  ascer- 
tained." 

The  successive  discouragements  and  disappointments  attendant  upon 
the  labors  of  nearly  four  years,  and  the  excitement  produced  by  the 
sadden  development  of  White  Pine,  caused  most  of  the  mines  to  Vie 
abandoned.  At  last  only  one  impoitant  enterprise  was  left  in  active 
oiieration,  and  it  was  reserved  to  that  one,  the  llyko  Company,  working 
u])on  the  great  vein  of  the  same  name,  to  retrieve  the  waning  fortunes* 
of  Pahrauagat.  The  unusual  perseverance  and  courage  with  which  thi^ 
company  has  pushed  forward  its  work,  until  it  has  arrived  at  a  point 
where  success  api)ears  no  longer  visionary,  deserve  the  highest  praise 

Tlie  authorities  of  later  date  than  those  on  which  I  based  my  last  re- 
port are  the  following: 

!•  A  verj'  elal>orate  and  careful  report  on  Pahnmagat,  by  Ilerr  Berg- 
referendar  Carl  Haber,  of  Prussia,  published  in  the  Berggeist,  of  Co- 
logne, in  December,  1869. 

2.  The  preliminary  report  of  a  military  reconnaissance  through  South- 
em  Nevada,  by  Lieutenants  George  M.  Wheeler  and  D.  W.  Lockwood, 
of  the  United  States  Engineers,  dated  San  Francisco,  January  21,  1870. 

3.  The  report  of  Mr.  John  H.  Forster,  State  engineer  of  Michigan, 
who  examined  the  mines  early  ift  1869. 

4.  The  report  of  Mr.  A.  F.  White,  mineralogicit  for  the  State  of  Ne- 
vada, who  examined  the  mines  in  August,  1868,  but  whose  observations 
were  not  accessible  to  me  at  the  time  of  my  fonner  report. 

5.  T]ie  files  of  the  Engineering  and  Mining  Journal. 

From  the  mass  of  information  thus  furnished  I  condense  the  following 
statement: 

Pahranagat  Valley  is  situated  nearly  in  the  geograi>hical  center  of 
Lincoln  County.  The  best  routes  from  the  Pacific  railmad  to  Arizona 
\ms  through  it,  as  is  shown  by  Lieutenant  Wheeler's  tables,  two  of 
vhich  are  presented  herewith  in  a  condensed  form. 

iManccM  from  ToanOf  on  Central  Pacific  railroad ,  to  Prc^cotl,  ArizonOf  ria  JCgan  Canon, 

yiurraifH  Crctk\  and  mouth  of  Virgin  Hirer. 


Toano  to—  Mllos.        MHcn. 


Jffn  Ciflon.  (eitim?tMl) 

)iwny'» Creek,  (eatimatod) i  40  120.00 

lee  Crwk '  IC  16  136. 10 

TbeCavw .' 28.80  lt54.lHi 

JvUertii'ld's  SpriOKA M.M  1K1  ^8 

Shk  of  Sierra  Creek 16.G7  aOtlST) 

gJBoad's  Sprinen 31.07  234.22 

Hyko 1!».  12  2:»3.34 

Inath  of  Virgin 134.65  388.  lU 

hmott I  naac  55A45 


Of  this  route  Lieutenant  Wheeler  remarks :  "  In  case  further  devel- 
opments prove  that  the  distances  marked  '  estimated'  in  the  above  table 
are  on  feasible  routes,  the  above  line  of  communication  will  bo  the 
practicable  one  of  the  future  for  through  travel  from  the  Central  Pacific 
ndlioad  to  Arizona.  All  distances,  except  those  marked  *  estiuiated,' 
were  measured  dnrhig  the  trip."  The  estimated  distances  to  which  he 
alludes  include  the  route  from  Toano  to  Murray's  Creek,  and  the  route 
ftom  the  Virgin  Biver  to  Fort  Rock  Springs,  seventy-eight  miles  from 
Preacott.  The  latter  route,  comprising  ninety -two  miles,  I  know  nothing 
about.    Of  the  former,  between  the  railroad  and  Murray's  Cveck,  \  \x«l\\! 
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^ood  aathority  for  saying  that  it  offers  one  of  the  best  natoral  roads  in 
the  world,  passing  through  the  magnificent  8teptoe  and  Goshoot  Val- 
leys. A  part  of  it,  amounting  to  perhaps  fifty  miles,  (the  whole  dis- 
tance is  one  hundred  and  twenty  miles,)  I  myself  siiw  in  1868. 

Distances  from  Elko,  on  the  Central  Pacific  railroad^  to  the  mouth  of  (he  Tirgin  River,  and$o 

to  Arisonat  via  IVhite  Pine  and  Pahranagat.  * 


Elko  to— 


CT<N!cent  Station 

Willow  Crook 

(hrprland  Road  Station 

Big  Tent 

Munte  Cristo  Mill,  (White  Pine). 

Yokum'H 

Cnrrant  Crook 

Silver  Cafiou,  (estimated) 

Hyko 

Month  of  Virgin 


7.83 
1C.09 
3d.  00 
34.  S5 

a&io 

17.62 

19.  S7 

55.00 

9.50 

134  83 


Mfles. 


9&I7 

139.  m 
159.16 
21418 
331 G6 
35&51 


This  route  does  not  differ  from  the  other  south  of  Hyko.  North  of 
that  place,  which  is  the  principal  town  of  Pahranagat,  the  Egan  route 
reaches  the  milroad  in  two  hundred  and  fitly-three  miles,  and  the  White 
Pine  route  in  two  hundred  and  twenty -four  miles.  Whichever  shall  be- 
come hereafter  the  general  lino  of  travel,  this  district  will  secure  the 
advantages  of  the  communication.  The  mouth  of  Virgin  River  is  just 
above  Golville,  on  the  Colorado  River.  If  the  navigaUon  of  this  river 
should  be  improved,  or  even  if  suitable  steamers  should  attempt  it,  the 
communications  of  the  district  would  be  cheai)ened  and  shortened. 
At  present  it  is  folly  to  rely  on  the  navigation  of  the  Colorado  above 
Fort  Mohave,  or  even  up  to  that  point ;  and  the  vexatious  delays  and 
disasters  attending  the  tmnsinission  of  freight  by  that  route  render  it 
for  the  time  being  quite  impracticable. 

The  valley  contains  15,000  to  18,000  acres  of  arable  land,  a  con- 
siderable i>ortion  of  which  is  available  for  cultivation  without  irri- 
gation. Although  the  distribution  of  water  is  unequal  throughout 
the  district,  the  amount  is  sufficient  for  the  irrigation  of  the  land 
ivquiring  it ;  and  the  height  and  disposition  of  the  mounta.in  ranges, 
together  with  the  occurrence  of  several  powerful  springs,  the  water 
of  which  is  under  considerable  hydrostatic  pressure,  indicate  very 
clearly  that  artesian  wells,  suitably  located,  would  increase  the  supply. 
Lieutenant  Wheeler  puts  this  valley  next  to  Ruby  Valley,  (the  ranches 
of  which  are  celebrated  as  the  best  in  Nevada,)  as  to  the  amount  of  its 
agricultural  land. 

A  description  of  the  geological  features  of  the  mineral  belt  of  Pah- 
ranagat is  to  be  found  in  my  former  report,  page  113.  It  is  sufficient  here 
to  remark  that  the  principal  ore  deposits  extend  along  the  precipitous 
eastern  slope  of  Mount  Irish  or  Great  Quartz  Mountain.  There  arc  nu- 
merous tissuros,  running  apparently  in  every  direction ;  but  the  sum  of 
all  explorations  up  to  this  time  seems  to  show  that  tiiere  is  but  one 
master  lode,  generally  called  the  Hyko  lode,  coursing  nearly  parallel 
with  the  crest  of  the  range,  (not  far  from  north  and  south,)  dipping 
easterly,  and  traced  on  the  surface  and  by  mining  for  a  distanco  of  Ave 
miles.  According  to  present  appeamnces,  all  other  ore  deposits  of  the 
district  may  he  considered  as  subordinate  to  this.  Several  canons,  of 
which  Silver  Canon  is  the  dee|)est,  cut  across  this  lode,  affording  nor 
merous  opportunities  for  access  at  considerable  depths  by  adits  on  the 
vein  itseli*.  This  favorable  topographical  feature  is  one  of  the  most  im- 
/)ortiiDt  elements  of  success  in  developing  these  deposits  on  a  largs 
working  scale.    The  depth  of  BUvei  Canon  below  the  summit  is  8M 


ft 
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feet ;  bdow  the  lowest  tannel  in  the  cailon,  a  little  over  500  feet ;  and 
below  the  lowest  point  ever  reached  on  the  lode  (the  bottom  of  a  shaft 
iu  Cedar  Cauon)  on  the  sonth^  nearly  400  feet. 

The  distance  to  Hyko  is  nine  and  a  lialf  miles,  by  an  excellent  road, 
all  the  way  down-grade.  The  company's  mill  is  situated  at  Hyko,  on 
account  of  the  water  supply ;  but  an  artesian  boriufj^  is  now  going  on  in 
Silver  Canon,  which  is  reasonably  expected  to  furnish  water  tbr  the 
miners  and  possibly  for  milling  puii>o8es  also.  As  >\ill  be  seen  in  the 
sequel,  however,  the  company  has  ac<5epted  the  present  situation,  and 
based  its  plans  for  the  future  upon  the  sui)position  that  transportation 
of  ores  to  Hyko  will  remain,  as  it  now  is,  an  unavoidable  necessity.  If 
sabseqaent  success  in  boring  shall  enable  the  beneficiation  to  take'place 
nearer  the  mines,  so  much  the  better. 

It  remains  to  be  observed  that,  while  timber  and  fuel  are  not  abun- 
dant in  the  valley  itself,  the  mountiiinous  mineral  belt  affords  a  supply 
nnasnally  large  and  valuable.  In  this  respect,  scai*cely  any  mining  dis- 
tricts of  Nevada  are  so  highly  favored. 

Such  being'tho  natural  (conditions  which  surround  this  enterprise,  the 
following  are  the  results  of  oi)erations  thus  far,  and  the  prospects  for 
the  future.    The  various  claims  known  as  the  Illinois,  Indiana,  Soledad, 
Chimney,  Cocomongo,  and  Yellow  ledges  are  parts  of  the  Hyko  lode, 
and  all  belong  to  the  Hyko  Company.    The  company  has  acquired  the 
title  also  to  numerous  outlying  and  diverging  locations,  which,  before 
the  establishment  of  a  main  master-lode,  were  considered  to  be  inde- 
pendent and  of  equal  value,  but  which,  for  the  present,  principally  serve 
to  secure  the  whole  of  the  Hyko,  witli  all  its  dips,  spans,  angles,  and 
flunk-deposits,  against  piraticsd  or  interfering  locations,  and  consequent 
litigation. 

It  is  not  necessary  to  recapitulate  here  the  developments  made  upon 
the  various  claims  of  the  lode.  This  company,  like  all  the  rest  that 
once  flourished  in  Pahranagat,  committed  serious  errors  in  their  pi*elimi- 
nary  work,  and  the  result  was  an  enormous  expenditure,  without  any 
reward  in  the  shape  either  of  profits  or  of  definite  knowledge.  Within 
the  imst  two  years,  however,  the  explorations  have  borne  valuable  fruit. 
The  vein  has  been  extensively  exposed  in  the  Illinois  and  Indiana — two 
adjoining  claims,  on  both  sides  of  Silver  Caiion — and  the  following  facts 
are  testified  to  by  all  the  authorities  I  have  mentioned. 

The  Illinois  is  opened  by  a  shaft  and  three  tunnels.    Of  the  latter,  the 
upper  one  is  quite  near  the  surface,  the  second   cuts  the  shaft  187 
feet  below  the  surface,  and  the  thinl,  288  feet  below  the  siuface.    All 
these  tunnels  show,  wherever  they  expose  the  vein,  a  lode  of  the  average 
width  of  21  feet,  containing  chimneys  of  rich  oix»,  and  an  almost  uni- 
form mass  of  low-grade  ore.    The  Indiana,  which  has  been  o|>ened  with 
a  shaft  and  a  tunnel,  shows  in  places  a  much  largi'r  fissure — iit  one  point 
65  feet  in  width — and  the  same  general  chanicteristics.    In  the  begin- 
ning of  mining  operations,  it  was  int4»nded  to  pursue  the  policy,  so  com- 
BOQ  and  so  ruinous  in  Nevada,  of  working  only  the  first-class  ores,  and 
throwing  away  the  rest.    But  the  rich  bodies  of  first-class  ore  were  soon 
ediaofited,  and  to  the  eyes  of  the  miners,  the  ore  of  low  grade  was  no 
better  than  barren  rock.    Thus  it  came  to  pass,  for  instance,  in  the  List 
(a  remote  claim  to  the  south)  and  the  Illinois,  two  of  the  best  known 
minesy  that  the  rich  bodies  of  x>ay  ore  first  struck  (extended  some  40 
fiset  below  the  croppings,  and,  as  I  remarked  in  my  former  report, 
down  to  180  feet,  no  more  material  wtis  found  which  would  pay  ex- 
penses.    Now  the  material  remains,  of  course,  to-day  just  what  it 
was  then*    No  doabt  other  rich  chimneys  of  ore  might  be  d\^0N«t^(SL\9L 
the  coone  of  explorations;  bat  the  character  of  the  vem  \q  l\i?i\  oi  v^ 
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huge,  regular  mass  of  low-grade  ore,  and  the  true  and  only  basis  of  a 
miuing  industry  upon  it  is  the  profitable  extraction  of  low-grade  ore. 
1  have  had  frequent  occasion  to  enforce  this  principle,  which  is  so  ani- 
versally  applicable  as  almost  to  warrant  the  declaration  that  the  aver- 
age mill-yield  of  ores  per  ton  in  any  active  district  is  in  inverse  relation 
to  the  soundness  and  prosperity  of  mining  in  that  district.  As  a  gen- 
eral rule,  after  the  first  crop  of  lucky  bonanzas  has  been  gathered,  and 
tiie  operations  of  regular  mining  have  begun,  a  high  yield  in  the  mills 
indicates,  not  so  much  the  extraordinary  value  of  the  deposits,  as  the 
great  cost  of  working  them.  This  will  api>ear  if  we  consider  the  fiact,  that 
rich  ores  do  not  occur  alone.  For  every  ton  of  ore  worth  81,000  there 
are  likely  to  be  two  worth  $500 each,  or  ten  worth  $100 each,  and  soon; 
and  these  poorer  ores  are  so  associated  with  the  richer,  that  they  must 
be  penetrated,  and  often  extracted,  before  the  latter  can  become  avail- 
able. It  is  therefore  ususU  to  separate,  by  rude  hand-sorting  upon  the 
dumps,  the  ore  that  will  pay  for  reduction,  and  throw  the  rest  away. 
But  tl)e  rich  oi*e  must  thus  pay  also  for  the  extraction  of  that  which  is 
discaiHled.    For  instance,  suppose  the  items  of  expense  are  as  follows: 

Extraction  per  ton $J0 

Transportation  per  ton 8 

MiU  treatment  i^er  ton M 

Total 52 

Add  to  this  the  loss  of  say  twenty  per  cent,  in  treatment,  the  heav}' 
taxes  of  the  State  on  production,  (one  and  a  half  per  cent,  on  aU  over 
$40  per  ton,)  and  the  interest  on  capital,  and  it  will  be  found  that  $70 
per  ton  is  required  to  pay  expenses.  But  in  sorting  ore,  the  first  class 
must  be  considerably  richer  than  $70,  since  it  has  to  bear  the  cost  of 
extraction  and  sorting  for  the  whole.  Tims,  if  five  tons  are  extracted 
containing  in  the  aggregate  $200,  it  is  evident  that  they  cannot  bo  worked 
with  profit.  If  two  tons  are  sorted  out  for  reduction,  they  must  con- 
tain at  least  $90  each  to  pay  expenses,  thus: 

Ertraction,  5  tons $50 

Sortiu|j^  and  liaudling 10 

TransiHirtation 16 

Reduction GH 

Lost),  taxeti^  &c 36 

Costa  on  two  tons 180 


If  one  ton  only  is  saved,  it  must  be  worth  at  least  $120.  Yet  one  ton 
in  five  is  a  better  proportion  than  I  have  generally  found  in  mines 
where  oi*e  of  high  grade  only  is  sent  to  mill.  These  considerations 
justify  me  in  the  opinion  that  high  milling-yields  are  frequently  bat  the 
indiciUion  of  high  costs,  and  consequently  of  wasteful  and  short-lived 
mining.  It  is  only  low-grade  oi*es  that  can  be  relied  upon  with  any 
degree  of  confidence  as  to  (luantity,  and  it  is  only  where  such  ores  we 
pix)fitab1y  worked  that  mining  has  foimd  a  permanent  foothold.  The 
reduction  of  expenses  by  ten  dollars  a  ton  is  a  more  important  and 
profitable  di::cuvery  than  the  exposure  of  the  richest  outcrop  that  ever 
was  seen. 

In  the  case  of  the  Hyko  lode,  this  course  of  reasoning  is  emphasised 
by  the  teaching  of  experience,  which  shows  hand-sorting  to  be  practi- 
cally impossible.  The  oi*es  of  this  vein  consist  of  stetefeldtite,  and,  near 
tlie  suiiace  particularly,  argentifeix>us  galena  and  chloride  of  silw. 
Pnibablyf  at  some  depth  much  greater  than  has  yet  been  reached,  the 
moi*e  permanent  sulphurets  of  silver  will  make  their  appearance,    kow 
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these  minerals  are  veiy  rich  in  silver,  but  they  are  so  finely  disseminated 
in  a  gaugue  of  quartz  and  calcspar,  that  hand-sorting  is  impossible. 
Henoe  the  company  must  be  able  to  beneficiate  low-grade  ores,  of  which 
it  has  an  immense  supply,  or  it  must  give  up  the  problem  as  too  diffi- 
colt  for  solution. 

The  great  progress  made  during  the  past  two  years  is  the  adoption  of 
a  plan  which  promises  to  effect  the  profitable  reduction  of  these  poorer 
ores.  Herr  Haber,  by  an  elaborate  calculation,  arrives  at  the  figures 
of  cost  which  I  have  hypothetically  given  above,  as  the  actual  expense 
in  Pahranagat  district  two  years  ago.  Having  satisfied  itself  by  actual 
developments  that  the  amouut  of  available  ore  will  justify  the  extensive 
nse  of  additional  capital,  the  company  is  now  about  to  inaugurate  oper- 
ations on  a  large  scale.  The  means  of  reducing  expenses  are  the  fol- 
lowing: 

First,  the  eost  of  provisions  and  materials  and  the  rate  of  wages 
have  notably  declined.  Wages  are  now  but  $4  currency,  where  they 
were  formerly  $G ;  and  so  on,  in  proportion.  A  still  further  reduction 
is  quite  feasible.  I  need  only  point  to  the  Ked  Mountain  Company  at 
Silver  Peak,  Nevada,  where  cheap  labor  (82  ix^r  day,  1  believe)  is  suc- 
cessfully employed. 

Second,  the  cost  of  transportation  is  to  be  reduced  by  the  employment 
of  a  tructiou-engiDe,  with  a  train  of  cars,  which  will  take  80  or  100 
tons  at  a  load  from  the  mines  to  Hyko. 

Third,  the  cost  of  extraction  is  to  be  reduced  by  employing  large  num- 
bers of  men  in  the  great  stopes  which  the  extraordinary  width  of  the 
yein  will  now  permit,  and  by  opening  additional  ground  by  means  of 
drift-tunnels  from  Silver  Canon. 

Fourth,  the  cost  of  tre^itment  is  to  be  reducetl  by  the  emplojTnent  of 
the  Stetefeldt  furnace  instead  of  the  reverberatories  hitherto  used  for 
the  preparatory  roasting  of  the  ore  with  salt. 

Fifth,  the  proportional  cost  of  administration  is  to  be  reduced,  by  en- 
larging the  oi)eratious,  so  that  the  items  of  general  cost  now  chargeable 
to  a  few  tons  of  ore  may  be  distributed  upon  a  great  many. 

Sixth,  the  cost  of  tiixes  upon  bullion  product  is  to  be  reduced  by  work- 
ing low-grade  ores,  wliicli  pay  little  or  no  taxes. 

Seventh,  the  cost  of  sorting  is  to  be,  as  far  as  possible,  done  away 
altogether. 

It  is  impossible  to  say  exactly  what  will  be  the  saving  per  ton  in  the 
items  enumerated ;  but  the  following  comparison  is  probably  not  far 
from  the  tnith.  The  first  column  gives  tljc  estimates,  basted  upon 
Haber'tf  report,  and  showing  the  former  state  of  aft'airs.  The  second 
column  comprises  the  figures  to  which  each  item  of  expense  may  rea- 
simably  be  expected  to  be  reduced: 


Per  ton. 


Sitnetion  of  ore  milled 

Extraction  of  ore  not  milled,  chargeable  to  each  ton  of  ore  milli^d. 

Sorting 

Tzuuportation  to  Uyko 

len  tTCAtm^nt 

▲dodniatntiun,  &c 


Total 

Xtt  on  91:90  on , 

TtxonfSO  ore 

LoH  In  mill  on  $190  ore. 
ianiUou  |50  ore.. 


•5  00 


:i  00 

20  00 
1  00 


HbOj  yniflt  on  it  tons  AlSO  on. 
I>ad]rp>ofltoB  100  tons  #90  ore. . 


S4  00  ' 


S9  00 

"ih 
"io  66 


M  00  ! 
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But  it  must  be  borne  in  mind  that  even  16  tons  daily  of  selected  rich 
ore  cannot  probably  be  obtained,  while  the  amonnt  of  low-grade  <»re 
that  can  bo  extracted  is  declared  by  all  who  have  examined  the  various 
openings  in  the  vein  to  be  far  beyond  what  I  have  assumed.  The  com- 
pany declares  its  intention  to  work  ultimately  390  tons  per  day. 
Single  mines  on  the  Gomstock  ledge  have  frequently  done  much  more 
than  even  this. 

With  regard  to  the  item  of  transportation^  which  I  have  put  down  at 
$3, 1  must  add  that  I  do  not  know  what  the  traction-engine  will  be 
capable  of  performing;  but  I  am  satisfied  that  on  a  uniform  down- 
grade, ore  can  be  hauled  twelve  miles  for  83  gold  per  ton.  This 
figure  is  below  the  average  of  Eastern  Nevada,  I  know;  but  a  fair 
precedent  may  be  found  at  Silver  Peak,  where  the  Red  Mountain  ores 
are  hauled  over  six  miles  by  mules,  at  a  considerably  smaller  rate.  Ex- 
periments are  about  to  be  made  with  the  traction-engine,  previous  to  its 
adoption  by  the  company,  and,  in  the  absence  of  exact  data  concerning 
its  performances,  I  have  put  down  a  sum  which,  if  successful,  it  cer- 
tainly ought  not  to  exceed,  and  at  which  I  am  sure  that  mules  could  do 
the  work,  on  a  x>roperly  graded  road.  (See  my  rei>ort  for  1868,  page 
116.) 

The  following  table  shows  the  saving  by  the  use  of  the  Stetefeldt 
fiimace,  and  the  present  low  wages: 

Cofte  ofroMtingfortjf-^lU  toM  disUjf. 

Babel's  estimate: 

Wood,  38  cords,  at  $10 1380  00 

Salt,  5.7  tons,  at  $eO 342  00 

Wear,  ropaim,  &c 63  00 

Labor,  45  roasters,  at  $6 270  00 

5  carmen,  5  pulp-coolers,  5  orc-mca — in  all  15  men,  at  (6 90  00 

Total 1,145  00 

Cost  per  ton 23  85 

Present  estimate : 

Wood,  5  cords,  at  $8 $40  00 

Salt,  2.8  tons,  at  $45 126  00 

Wear,  repairs,  &o 25  00 

Twenty  men,  at  $3  50 70  00 

Total 261  00 

Cost  per  ton 5  70 


The  allowance  of  $14  30  per  ton,  which  I  have  made  for  the  mere 
crushing  and  amalgamation,  is  altogether  higher  than  the  probable 
cost.  Indeed,  Haber's  own  estimate,  on  the  basis  of  high  prices  for 
everything,  leaves  only  about  $11  for  crushing  and  amalgamation 
proper;  but  his  estimate  for  fuel  probably  includes  that  of  the  steam- 
engine. 

To  recapitulate.  The  progress  achieved  in  Pahranagat  amounts  to 
^his: 

1.  Explorations  have  determined  which  is  the  principal,  permanent^ 
•md  most  promising  lode  of  the  district.  This  lode  lias  been  brought  for  a 
continuous  distance  of  several  miles  under  one  ownership,  and  vigorous 
mining  operations  have  been  concentrated  ui)on  it,  all  distracting  and 
wasteful  outside  venturer  being  for  the  present  suspended. 

2.  It  has  been  ascertained  that  this  principal  vein  carries,  between 
Ine  well-defined,  smooth  walls  of  a  wide  fissure,  an  immense  mass  ot 

'^zc,  chieSy  of  low  grade ;  that  it  cannot  be  properly  sorted,  and  that  it 
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most  be  beneficiatcd  by  reducing  to  a  minimnm  the  costs  of  extraction, 
liaodling,  and  redaction. 

S.  The  foitnnate  decline  in  wages,  and  the  introdnction  and  success 
of  the  Stetefeldt  furnace,  have  come  to  the  assistance  of  this  plan,  and 
a  system  of  operations  has  been  proposed  which  promises  success,  not 
by  leascm  of  supposed  extravagant  richness  of  the  ores,  but,  acknowl- 
edging the  general  low  grade  of  ore,  by  reducing  the  costs  of  its  utili- 
zation. 

Accepting,  therefore,  the  statements  of  those  recent  observers,  from 
whose  reports  the  foregoing  information  is  derived,  I  am  justified  in 
regarding  the  prospects  of  this  district  as  more  truly  promising  than 
they  have  ever  been  before. 

The  total  amount  of  bullion  produced  in  the  district  during  1869  was 
small,  probably  not  exceeding  $80,000. 

TEM  PIUTE. 

This  district  is  situate  in  Fahranagat,  Lincoln  County,  in  the  extreme 
southern  part  of  the  State.    The  country  rock  is  dolomite  and  slates, 
which  dip  to  the  east,  at  an  angle  of  about  55°.    The  '*  veins"  dis- 
covered and  located  so  far  run  north  and  south,  and  vary  in  thickness 
firom  one  to  ten  feet.    They  dip  with  the  country  rock  55o  east.    Two 
veins,  running  across  the  stratification  of  the  rock,  and  dipping  85^ 
north,  make  an  exception.     One  *'vein,'^  consisting  of  calcspar,  im- 
pregnated with  chlorides  throughout,  and  50  feet  wide,  has  been  dis- 
covered in  the  district,  and  named  the  Inca.    The  Savage,  Demerara, 
Masterpiece,  Real  del  Monte,  Santa  Cruz,  Silver  Peak,  Emerald,  Wyan- 
dotte, Bank  of  California,  Lady  Bell,  Thornburg,  Battler,  Sunderland, 
Kinsey,  Pride  of  the  West,  Defiance,  Bealito,  Juniata,  Belvidere, 
Titicaca,  Arlington,  Blue  Bell,  Valley  Vein,  Mountain  Chief,  Monarch, 
Little  Giant,  General  Sarsfiekl,  Brian  Bohrome,  Eureka,  and  Indian 
Dick,  are  all  located  in  the  district,  and  the  specimens  brought  from 
most  of  them  to  Hamilton  have  all  yielded  by  assay  from  $72  to  over 
(3,000  per  ton.    The  greatest  drawback  for  the  rapid  development  of 
the  dis&ict  is  the  want  of  water,  which  has  to  be  brought  to  the  mines 
from  springs  six  miles  distant.    Timber  abounds  in  the  region. 
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CHAPTER  XXn. 

GENERAL    REMARKS. 

The  natural  resources  of  this  State,  aside  from  mining,  are  set  forth  in 
the  report  of  J.  Boss  Browne  (1868)  with  comprehensive  clearness.  In 
dimate,  soil,  navigable  rivers  and  harbors,  Oregon  is  highly  favored, 
and  cr^table  progress  has  been  made  by  her  citizens  in  the  develop- 
ment and  utilization  of  these  advantages.  The  attractions  of  the  State 
aie  indeed  so  great  and  so  generally  known,  that  a  stream  of  immigra- 
tion is  constantly  pouring  into  it,  and  would  continue  to  do  so,  if  there 
vere  no  mines  to  be  worked  for  gold  and  silver  in  that  region.    In  many 

Kts  of  Oregon,  however,  as  elsewhere  on  the  Pacific  coast,  mining  has 
n  the  pioneer  of  settlement  and  civilization.  It  may  confidently  be 
expected  that  the  growth  of  a  diversified  industry  will  react  favorably 
on  that  branch  which  gave  the  first  impetus. 

Mr.  Browne's  report  describes  the  great  iron  deposits  of  the  State.  I 
regret  to  say  that  the  manufacture  of  iron  is  not  yet  successfully  estab- 
wed,  though  the  quality  and  abundance  of  the  ore  leave  nothing  to  be 
desired.  The  difficulty  lies  in  the  high  price  of  labor,  and  can  only  be 
lemedied  by  the  employment  of  Chinese.  The  woolen  manufacture, 
into  which  Chinese  labor  has  already  been  introduced,  is  thriving  and 
extending. 

Coal  is  found  in  Columbia,  Clatsop,  Coos,  Tillamook,  Benton,  Jackson, 
Douglas,  and  Clackamas  Counties.  A  considerable  export  has  sprung 
up,  and  coal-mining  promises  to  become  a  stable  and  profitable  business. 
Tte  abundance  and  excellence  of  the  lumber  of  Oregon  are  well  known. 
The  salmon  fisheries  of  the  Columbia  are  a  source  of  considerable  reve- 
ime.  "Hie  gross  receipts  of  the  salmon  catch  of  last  season  are  estimated 
at  not  less  than  $275,000. 

One  of  the  prominent  industries  of  the  State  is  stock-raising.  Oregon 
horses  are  highly  prized  throughout  the  Pacific  States  and  Territones, 
and  Oregon  cattle  are  driven  in  great  numbers  south  into  less  favored 
regions. 

With  this  slight  preliminary  allusion  to  the  frequently  described  nat- 
ural resources  of  the  State,  I  proceed  to  consider  more  at  length  its  min- 
eral wealth,  especially  with  respect  to  gold  and  silver,  principally  the 
fimner. 

The  production  of  Oregon  and  Washington  is  usually  reckoned  to- 

gher,  as  the  shipments  of  the  latter  Territory  are  made  to  Portland. 
3  treasure  shipments  of  Wells,  Fargo  &  Co.,  from  their  Portland 
ofBce,  have  been  as  follows: 

1864 t6, 300,000 

1885 5,800,000 

1886  5,400,000 

1897.*' 4,000,000 
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1868— January $1^000 

February : 145,000 

March 140,000 

April 150,000 

May 230,000 

Juno 355,000 

July 280,000 

August 405, 000 

September 414,000 

October 270,000 

November 285,000 

December 268,000 

Total 3,037,000 


The  bullion  shipments  of  Messrs.  Ladd  &  Tiltou,  bankers  of  Portland, 
daring  1868,  amounted  to  $640,850.  As  Jackson  and  Josephine  Coun- 
ties do  not  always  ship  to  Portland,  there  is  a  considerable  sum  to  be 
added  for  those  counties,  while,  on  the  other  hand,  there  are  some  de- 
ductions necessary  for  gold  ft*om  Idaho,  finding  its  way  to  the  Columbia. 
My  estimate  of  $4,000,000  for  the  yield  of  Oregon  and  Washington  In 
1868  is  still  as  near  to  the  truth  as  I  can  attain,  and  is  generally  recog- 
nized as  a  close  approximation. 

Mr.  Samuel  0.  Mills,  agent  of  Wells,  Fargo  &  Co.,  at  Portland,  favors 
me  with  the  following  table  of  shipments  for  1869: 

January 91^*000 

February 75,000 

March 85,000 

April 181,000 

May 316,000 

June S57»000 

July 901,000 

August 202,000 

September 853,000 

October 860,000 

November 301,000 

December 874,000 

Total :..  2,550,000 


The  following  amounts  represent  the  bullion  shipment  of  Messrs.  Ladd 
&Tilton  during  1869: 

January t51,6l&  46 

February 3,336  48 

March 16,815  36 

April 81.137  91 

M!ay 60,743  18 

June 55,493  86 

July 86,364  36 

AuguBt 54,706  18 

September 19,979  84 

October 50,140  57 

November 24,641  8S 

December 42,666  13 

Total 419,667  18 

""■  '  'if 

Total,  WellB,  Fargo  &  Company ^ tS,650,000  00 

Total,  Ladd  &  Tflton 419,657  W 

Private  handB  (Mr.  MUls's  estimate) 4A0  60 

Total 8,979.137  30 
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Mr.  Mills  remarks:  It  is  impossible  for  me  to  say  what  proportion  of 
the  above  belongs  exclusively  to  this  State,  as  Idaho,  Montana,  and 
British  Colombia  bullion  reaches  this  city.  Possibly  one-half  of  the 
above  amount  belongs  to  Oregon. 

To  this  I  would  remark  that  Mr.  Mills's  estimate  only  covers  the  ship- 
ments from  Portland,  whereas  one  principal  placer  district  (that  of  Jose- 
phine and  Jackson  Counties)  probably  ships  its  bullion  overland  to  Sac- 
ramento and  San  Francisco.  On  the  whole,  therefore,  I  feel  justified  in 
placing  the  production  of  Oregon  and  Washington  at  $3,000,000,  a  de- 
crease of  81,000,000  as  compared  with  1868. 


i. 


CHAPTER  XXVir. 
THE  GEOLOGY  OF  OREGON/ 

The  public  expenditures  of  Oregon  have  thus  far  been  conducted  on 
a  scale  of  economy  too  stringent  to  allow  any  expectation  of  such  a  lux- 
ury as  a  State  geological  survey.    A  few  brief  notices  of  the  geology  of 
the  Columbia  basin,  i)ublished  in  connection  with  railroad  surveys,  give 
nearly  all  that  is  accessible  to  the  public  of  the  geological  record  of  that 
extensive  region.    And  yet  the  country  is  rich  in  geological  material, 
opening  a  field  whose  harvests  are  destined  to  be  better  known.    The 
ancient  Columbia  Eiver  flowed  through  and  from  regions  covered  to  an 
extraordinary  extent  with  vast  bodies  of  fresh  water.    No  other  water- 
shed of  like  extent  has  so  worn  down  the  channels  of  its  streams  as  tr 
have  drained  ofT  nearly  the  whole  of  its  lake  system ;  while  througb 
the  now  dry  beds  of  those  ancient  lakes  existing  streams  have  stib 
farther  excavated,  until  the  whole  is  laid  bare  and  oxjcn  to  the  researche^ 
of  the  curious. 

On  entering  the  Columbia  from  the  ocean,  the  facts  that  give  the  ke.> 
to  its  geology  stand  out  bold  and  clear  in  the  outline  of  its  extendea 
I    land8cai>e.    Two  groups  of  mountains  are  in  sight,'  each  of  which,  in 
I    torn,  once  formed  a  formidable  barrier  to  the  passage  of  that  river  to 
;    ttte  sea.    On  our  right  and  left,  as  we  enter,  we  see  one  of  these  groups 
'    in  the  subdued  highlands  that  here  represent  the  northern  extension  of 
the  Coast  liange.    Further  on,  one  hundred  and  fifty  miles  eastward,  we 
see  the  other  group  in  the  more  elevated,  snow-capped  summits  of  the 
^    Cascade  Mountains.    How  like  two  vast  tidal  waves  these  two  ninges 
I    of  mountains  seem,  as  if  rolled  inland  from  the  great  Pacific,  and  i>etri- 
;    fled  in  their  progress  into  a  rocky  skeleton  for  a  new  land.    And  such, 
ia  tactj  they  became.    They  bear  now  ui)on  their  elevated  table  lands 
I     the  records  of  the  ages  they  spent  beneath  the  waters  of  the  ocean ;  the 
records  of  the  time  and  the  manner  of  tlieir  emergence  from  the  waters 
cover,  often  with  alternating  slope  and  terrace,  their  sides ;  while  the 
deep  depressions  between  them  contain  like  evidence  that  they  once 
hdd  the  inland  seas  in  which,  for  a  long  period  thereafter,  were  depos- 
ited the  remains  of  marine  plants  and  animals  of  that  period.    The  cor- 
le^onding  depressions  east  of  the  Cascade  range,  shut  off  from  all  ac- 
cess to  the  ocean,  soon  lost  the  saltness  of  their  waters,  and  therefore 
fniy  contain  the  record  of  fresh- water  life. 

IQiese  wrinklings  or  flexures  of  the  earth's  crust  which  folded  its 
locky  masses  into  mountain  ranges,  were  not  the  only  application  of  the 

'This  article,  by  Bot.  T.  Condon,  of  Dalles  City,  was  published  in  tbQ  Ov^iVwu^ 
MiofUy. 
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working  forces  of  that  age.  There  occaired,  also^  a  general  elevation 
of  the  whole  of  the  now  western  slope  of  the  continent,  giving  greater 
descent  and  consequent  wearing  force  to  it«  streams ;  and,  as  a  result-,  the 
rapid  wearing  of  their  channels  deeper,  until  many  of  its  lakes  were 
dniined  off.  Now,  a^  these  streams  have  never  since  that  time  ceased  to 
flow,  and  as  the  lakes  into  wliich  they  flowed,  or  from  which  they  sprung, 
never,  as  long  as  they  remained  sucli,  ceased  to  deposit,  in  the  sediment 
of  their  floods,  the  history  of  the  life-struggle  upon  their  shores,  or  in 
their  waters,  the  resulting  records  of  these  natural  archives  must  have 
continued  in  uninterrupted  series. 

If  this  brief  introduction  be  at  all  true  to  the  facts  of  the  C2i«e,  then 
two  plain  and  important  truths  force  themselves  upon  us :  One,  that  the 
emergence  of  its  mountain  ranges  from  the  bed  of  the  ocea.n  forms  a 
natural  eiK>ch  in  the  geology  of  Oregon.  The  other,  that  an  uninter- 
rupted series  of  chapters  in  its  recoi'd  of  the  past  is  found  in  the  now 
elevated  sediment  of  its  former  inland  seas  and  lakes. 

Let  us  endeavor  to  get  hokl  of  the  thread  of  this  record  at  the  point 
where  it  touches  upon  our  own,  and  trace  it  backward  into  the  distant 
past,  as  far  as  we  may,  unbroken.  But^  before  consulting  the  earth 
itself  for  the  facts  that  tell  of  past  changes,  and  of  the  forms  of  life  that 
existed  long  ago,  a  single  Indian  tradition,  founded  upon  a  belief  among 
the  Indians  of  the  Lower  Cohimbia  of  recent  changes  in  the  levels  of 
that  river,  will  not  be  uninteresting — i>erhaps  not  uninstructive.  The 
legend  states  that  fonnerly  the  Coluuibia  River  was  navigable  for  ca- 
noes from  the  Chinook  villages  at  its  mouth  to  the  Dalles,  where  a  per- 
pendicular fall  of  twelve  or  fifteen  times  the  height  of  a  tall  man  ar- 
rested even  the  ascent  of  the  salmon,  and  compelled  the  Indians  of  the 
interior  to  journey  to  the  Dalles  for  their  fish,  to  trade  for  which  they 
brought  dried  buffalo  meat  and  buffalo  robes. 

The  legen<l  further  states  that  a  massive  natural  bridge  then  spanned 
the  river  at  the  present  Cascades.  That  this  state  of  things  was  sud- 
denly brought  to  a  close  by  a  quarrel  between  Mount  Hood  and  Mount 
St^  Helen's,  during  which  they  belched  forth  fire  and  smoko  at  each 
other,  and  cast  heavy  rocks,  with  such  noise  and  quakings  of  the  earth 
as  to  shake  down  the  bridge.  That  the  ruins  of  the  biidge  form  the 
present  Cascades,  having  also  dammed  up  the  water  above  so  much  as 
to  take  away  almost  all  of  the  upper  fall  at  the  Dalles,  and  so  permit 
the  salmon  to  pass  over  tlmt  fall  and  away  into  the  interior,  which  they 
have  continued  to  do  ever  since.    Such  is  the  Indian  legend. 

The  gold  hunter  takes  a  pan  of  dirt,  shakes  it  thoroughly  in  water  till 
he  sees  the  gold,  if  there  be  any.  A  similar  pix)cess  may  enable  the  ge- 
ologist to  find  some  grains  of  truth  in  this  Indian  tradition.  The  le- 
gend associates  the  change  with  a  quarrel  among  the  mountains,  daring 
which  they  belched  forth  fire  and  smoke,  and  cjist  hejivy  stones.  His 
does  not  need  even  translation  to  enable  us  to  see  in  it  a  volcanic  erap- 
tion — a  supposition  the  more  probable  from  the  fact  that  both  the  moun- 
tains named  have  been  seen  by  white  men  in  volcanic  action.  The  cast- 
ing into  the  beil  of  the  river  of  that  ancient  natural  bridge  we  may  be- 
lieve to  have  had  a  partial  foundation  in  fiict — the  fact  of  an  extensive 
mountain  land-slide,  occurring  during  that  volcanic  action,  and  being 
precipitated  into  the  bed  of  the  river.  The  damming  up  of  the  waters 
above  this  slide  would  necessarily  follow,  and  also  a  rapid  or  fall  at  the 
site  of  the  slide.  Some  facts  in  the  present  st4\te  of  the  river,  too,  rive 
an  air  of  almost  historic  record  to  that  wild  legend :  1st.  The  nver 
above  the  p2*esent  Cascades  is  deep  and  slow  of  current,  2d.  Theroaxe 
buried  forests  for  miles  along  both  bauks^  in  places  where  local  slides 
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cannot  be  supposed,  dd.  There  is  now  a  glacier-like,  lateral  pressure 
a^inst  the  railroad  at  the  Cascades,  so  i)owerful  that  the  road  is  con- 
tinually thrown  out  of  line  towiutl  the  river,  needing  frequent  re-adjust- 
ment And,  4th.  There  are  many  evidences  in  the  suri\)unding  moiui- 
tains  of  recent  volcanic  action  there.  So  there  may  have  been  some 
truth  at  the  foundation  of  that  Indian  legend. 

Let  us  return  to  the  geological  record.  We  were  to  take  up  the  thread 
of  that  record  at  the  point  where  it  touched  our  own — the  human.  But 
where  do  we  find  the  last  foot-mark  of  the  human  record  from  which  wo 
have  agreed  to  take  our  start!  On  the  island  of  Guadaloupe  the  last 
human  foot-mark  in  the  dim  receding  distance  of  the  past  is  found  im- 
bedded in  the  solid  lime-rock  of  the  sea-shore ;  in  Florida  it  is  found 
inclosed  in  an  ancient  coral  reef  so  remote  from  the  sea-shore  as  to  have 
required  a  long  ][)eriod  of  growth  in  tlie  laud  since  it  was  impressed 
there ;  in  Switzerland  the  remotest  traces  of  human  life  are  lost  among 
the  ruins  of  the  wonderful  and  ancient  "  Lake  Dwellings"  of  that  won- 
derful country;  in  Belgium  and  England  they  are  found  incased  in  the 
stalagmites  of  ancient  cave  dwellings ;  in  Fmnce,  buried  among  the 
gravel-beds  of  the  valley  of  the  Somme,  in  the  form  of  rude  stone  im- 
plements of  industry ;  upon  the  banks  of  the  Mississippi,  buried  under 
cypress  forests  of  untold  ages;  and  in  California,  where  that  world-re- 
nowned Calaveras  skull  was  found,  startling  the  world  with  a  story  of 
antiquity'  beyond  them  all.  When  we  tuni  from  such  a  list  to  Oregon's 
recoixl,  and  ask,  where  does  the  geological  record  of  this  State  place 
the  remotest  foot-mark  of  human  life?  we  are  constrained  to  admit  that 
upon  this  question  of  human  antiquity  Oregon's  geology  furnishes,  as 
yet,  but  little  light.  GThis  may  be,  in  part,  owing  to  the  few  extensive 
excavations  of  public  works  here.  In  some  instances,  too,  where  fossil 
bones  were  found,  much  care  may  not  have  been  exei*cised  in  search  of 
haman  remains.  In  most  of  the  instances  of  such  discovery,  however, 
it  was  otherwise ;  for  the  greatest  care  and  diligence  were  used  to  de- 
tect the  least  sign  of  former  human  life. 

Nothing  has  yet  come  to  light  in  the  geology  of  Oregon  to  show  that 
the  recoM  of  human  life  here  reaches  any  further  back  into  the  past 
than  would  be  indiciited  by  bones  and  implements  buried  a  few  feet  in 
surface  soil.  Some  pieces  of  rude  sculpture,  representing  birds,  beasts, 
and  men,  worked  in  a  soft  volcanic  tufa,  were  found  some  years  since, 
on  Seauvie's  Island,  buried  in  surface  soil,  interesting  in  themselves,  as 
Hide  works  of  art — ^perhaps,  intended  as  idols — but  throwing  no  light 
on  the  question  of  human  anticiuity.  Stone  implements  are  found  in 
abundance  along  the  Columbia  liiver,  otten  several  feet  below  the  sur- 
face. Some  of  these  are  elaborately  finished,  intended  for  uses  of  which 
living  Indians  are  entirely  ignorant;  but  noiic  of  these  stone  implements, 
not  even  the  rudest,  have  ever  been  found  here,  across  that  chasm  that 
fieparates,  as  yet,  in  our  geological  record,  the  human  i)eriod  from  that 
which  is  found  next  beyond,  t.  e.,  the  period  of  the  extinct  elephant. 

A  deeply  interesting  portion  of  the  geological  wcord  of  Oregon  occurs 
imbedded  in  those  sands,  clays,  and  washed  gravel-lxHls  that  mark  the 
position  and  outline  of  forim^r  lakes  and  sti^eanis,  whose  waters  have 
long  since  drained  off,  to  return  as  such  no  more,  leaving  the  long  record 
of  the  'varied  forms  of  life  that  once  struggled  upon  their  shon*s  or 
Bported  in  their  waters. 

In  the  winter  of  18C5  a  fi-eshet,  caused  by  the  sudden  melting  of  snows 
and  a  warm  rain-storm,  occurred  throughoufCentral  Oivgon.  So  violent 
were  the  floods  that,  in  several  places,  within  twenty  miles  of  the  Dalles, 
new  ravines  were  opened  thit)ugh  the  country,  laying  bare  bcOLa  oil  «\tvjA.v 
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fled  clay,  sands,  and  washed  gravels,  twenty  to  thirty  feet  below  even 
the  beds  of  the  older  ravines,  extending,  in  some  instances,  to  over  a 
mile  in  length,  and  excavating  to  a  width  of  a  hundred  feet  or  more. 

That  these  excavations  would  lay  open  to  the  light  fossil  remains  was 
to  be  expected.  Search  was  made,  and  eight  elephant  tasks  were  fonnd, 
of  which  five  were  so  far  decayed  that,  on  exposure  to  the  air,  they 
cnimbled  to  pieces ;  the  remaining  three  have  been  preserved,  and  are 
now  in  good  condition,  though  not  entire.  One  of  these,  a  part  of  a 
large  tusk,  is  entire  for  about  five  feet  of  its  length.  It  measures  twenty- 
four  and  a  half  inches  in  circumference^  at  the  larger  end,  and  twenty- 
two  and  a  quarter  inches  at  the  smaller  one,  and  belonged  to  the  middle 
portion  of  the  tusk.  Another  one,  nearly  all  of  which  is  preserved, 
thongli  broken  into  four  pieces,  measures  about  seven  feet  in  length, 
and  is  eight<3en  inches  in  circumference  near  the  socket.  In  both  these 
specimens  the  ivory  structure  is  finely  nmrked. 

Other  bones  of  the  elephant  were  ibund  in  these  excavations ;  among 
them  a  well  pre4»erved  hip-bone,  the  socket  of  which  measures  nineteen 
and  a  half  inches  round  its  rim.  Several  other  bones,  of  less  geological 
value,  yet  making.in  all  a  handsome  collection,  were  thus  obtained.  Four 
well  preserved  teeth  of  the  elephant  were  also  found  in  these  excavations. 
In  the  same  beds  were  found  other  bones  than  those  of  the  elephant 
One  of  these  is  worth  mentioning:  part  of  the  skull  of  an  extinct  mem- 
ber of  the  Boa  family,  perhaps  the  Bos  laiifrons;  for  a  line  drawn  across 
the  bony  forehead  measures  eighteen  inches,  which  is  a  trifle  more  than 
that  of  the  largest  of  that  species  in  the  British  Museum.  A  radius  of 
an  elk,  entire  when  found,  yet  so  fragile  that  it  is  now  broken,  was  also 
discovered,  with  other  bones,  making  the  ojjening  of  a  chapter  of  Ore- 
gon's early  history,  unlooked  for  in  this  region,  yet  not  unappreciated. 

As  yet,  no  trace  of  human  bones  or  implements  has  been  found  in 
these  excavations;  a  negative  statement,  it  is  true,  that  amounts  tohnt 
little  as  an  argument  against  the  existence,  durhig  the  elephant  peTiod, 
of  human  beings  on  these  shores.  And  yet,  for  a  negative  argument^  it 
amounts  to  more  than  would  appear  in  its  first  statement;  for  the  vicin- 
ity was  certainly  a  pleasant  one  for  human  habitations.  The  waters  that 
covered  these  bones  with  sand  and  gnivel  stood  two  or  three  hundred 
feet  above  the  present  level  of  the  Columbia  Itiver,  and  retained  that 
level  for  a  long  time.  A  broad,  beautiful  lake  extended  westward  and 
northward  over  the  present  city  of  The  Dalles,  and  made  the  sheltered 
indentations  among  the  low  line  of  hills  to  the  eastward  a  pleasant 
shore  to  inhabit  Into  these  indentations  mountain  streams  waishedthe 
sexliment  that  now  covers  the  bones  wo  find. 

The  objection  to  the  force  of  these  remarks,  that  those  ravines  are  too 
narrow  to  lay  bare  but  a  very  small  part  of  the  record,  finds  in  a  knowl- 
edge of  the  locality  itself  an  answer;  for  these  were  ravines  of  ravines, 
into  which  the  whole  surface  drained,  and  toward  which  all  things  mov- 
able by  flood  or  wind  tended.  A  careful  search  for  some  trace  of  human 
life  in  these  excavations  resulted  in  no  discovery  that  would  associate 
man  with  these  early  inhabitants  of  the  lake  shores  of  the  interior  of 
Oregon. 

Three  years  ago  some  men  attempted  to  dig  a  well  fifteen  miles  ftom 
the  Snake  branch  of  the  Columbia.  They  reached  a  depth  of  sixty- 
eight  feet  without  finding  water,  and  at  this  depth  foimd,  among  washed 
gnivel,  a  somewhat  water-worn  fragment  of  a  bone.  On  examinatioiu 
it  proved  to  be  the  lower  end  of  the  radius  of  a  horse.  What  a  reoora 
comes  to  the  light  with  this  fhigment  of  a  bone!  Sixty -eight  feet  fiEwn 
the  surface,  in  a  country  nearly  level  for  thirty  miles  or  more.    Siz^- 
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it  of  washed  gravel,  and  kindred  materials,  showing  a  continued 
of  a  body  of  fresh  water  that  could  result  from  no  other  cause 
ike  extension  of  the  Snake  Kiver,  at  a  much  higher  level  than 
mt  one.  Sixty-eight  feet  of  this  filling  in  and  extending  for 
lirty  miles  in  one  direction,  and  not  less  than  this  in  others, 
lorely  an  extended  record  of  the  past;  and  suspended,  wonder- 
t  reliably,  upon  a  small  fragment  of  a  bone;  for  bone  it  certainly 
lorse  it  as  certainly  wsis.  Other  localities  than  those  named  have 
ted  their  share  of  facts  in  this  wonderful  record.  A  large  tusk 
id  in  Polk  County,  a  fine  specimen  of  part  of  the  lower  jaw,  with 
beeth  broken ;  yet  all  these,  and  plainly  elephantine,  were  dug 
lill-race  at  Dayton.  Three  teeth  of  the  same  kind  were  dug  from 
ce  on  the  Gallapooya,  near  Albany ;  another,  from  Oak  Creek, 
same  place.  Several  fine  teeth  were  dug  from  a  mining  claim 
n  City,  one  of  which,  a  large  one  and  well  preserved,  is  now  in 
ds.  The  materials  for  the  history  of  the  elephant  i)eriod  are 
t  in  Oregon,  with  an  almost  certainty  of  large  increase  in  future 
ons. 

animals  than  those  named  will  doubtless  yet  be  found  repre- 
1  those  clays  and  sands  and  washed  gravels,  with  the  remains  of 
ict  elephant ;  yet  those  already  discovered  make  an  interesting 
A  few  specimens  of  the  woods  of  that  period  were  also  brought 
among  them  some  well-preserved  pieces  of  birch  wood  and  a  tew 
the  larch. 

•nnectinglink  between  our  modem  human  period  and  that  of  the 
lephant,  as  before  stated,  is  not  yet  found  in  Oregon.  In  other 
s  tills  has  been  found ;  for  the  teeth  of  the  elephant  and  the  imple- 
'  stone,  that  speak  of  hunuin  industry,  have  been  found  together 
me  deposit ;  and  therefore  the  elephant  period  was  at  once  Intro- 
our  sketch  after  the  human  period  without  questioning  whether 
ot  thus  dropped  the  promised  thread  of  our  record.  The  connec- 
reen  the  elephant  period  and  that  next  beyond  or  older  is  not  so 
>r  that  older  record  was  (closed  in  violence — in  great  outflow  of 
floods  and  other  kindred  disturbing  forces  of  the  earth, 
hi  remains  in  Oregon,  older  than  those  of  the  extinct  elephant, 
Dger  found  in  clays,  sands,  and  gravels,  but  in  the  argillaceous 
ndfltones,  and  conglomerates  into  which  those  were  changed— 
lains  still,  and  tnily  yet  no  longer  bone,  but  rock.  In  these  rocks 
•pening  to  us  the  more  recent  chapters  in  the  records  of  Oregon's 
rocks — records  full  of  interest  and  beauty.  In  the  period  of 
ese  last  tell  us,  the  great  interior  of  the  country  east  of  the  Cas- 
nn tains  was  interspersed  with  vast  bodies  of  fresh  water  filled 
and  herb  and  tree,  of  insect  and  beast  and  bird ;  and  the  re- 
these  are  preserved  Avith  marvelous  truth  and  beauty,  making 
aents  of  rock  that  contain  them  often  gems  of  their  kind — mute 
1  yet  truthful  historians  of  an  agelong,  long  since  passed  away, 
question  be  asked,  why  are  the  fossil  remains  of  the  elephant 
loose  sands  and  clays,  while  the  remains  of  the  next  period  be- 
found  in  like  beds,  but  changed  into  sandstones  and  argillaceous 
id  we  look  around  carefully  for  an  answer  to  this  question,  we 
that  the  facts  that  now  separate  the  one  period  from  the  other 
Eunly  of  a  time  of  the  escape  of  great  heat  and  heated  va- 
led  with  mineral  substances  from  the  interior  of  the  earth,  and 
astand  frequent  and  continued  volcanic  overflows.  How  long 
Dd  of  violence  lasted,  and  how  extensively  it  destroyed  old  things 
.  up  new,  are  questions  to  be  answered  through  future  research. 
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T.Kit  during  that  period  all  life  was  cut  off  from  the  earthy  or  even  ftom 
thiH  coutiueuty  is  not  to  be  believed ;  for,  while  it  was  a  time  of  violent 
change  and  disturbance  along  the  lines  of  our  two  principal  ranges  of 
mountains,  a  time  of  comi)arative  quiet  may  have  existed  on  the  other 
slope  of  the  continent,  and  lite  of  plant  and  animal  may  have  gone  on 
in  their  accustomed  round  of  growth  and  death.  But  here,  in  what  is 
now  Oregon,  a  broiul  and  deep  chasm  in  the  history  of  life  was  brought 
upon  the  lauds  and  upon  the  waters,  separating  the  life-record  on  this 
side,  which  we  have  designated  as  that  of  the  extinct  elephant  iieriod, 
from  that  which  existed  beyond. 

We  have  thus  briefly  skimmed  over  the  surface  geology  of  Oregon^ 
treating  our  subject  under  the  two  divisions  of,  lirst,  the  human  period; 
and  second,  the  x)eriod  of  the  extinct  elephant.  Briefly  as  the  subject 
is  sketched,  it  covers  the  records  of  a  length  of  time  diflicult  to  realize ; 
and  yet  our  inquiries  have  only  reached  the  threshold  of  the  subject. 


CHAPTER  XXVIII. 

THE  GOLD  FIELDS  OF  OREGON. 

The  gold  fields  of  Oregon  cluster  around  its  mountain  ranges,  and  may 
accordingly  be  designated  b^'  the  names  of  its  imncip.il  chains  of  roonn- 
tains,  as  that  of  the  Const  range,  the  Cascade  Range  gold  region,  the 
Blue  Mountains  gold  field ;  those  of  the  three  cross-ranges  of  mountains, 
in  Southwestern  Oregon,  known  as  the  Siskiyou  Mountains,  the  Umpqua 
Mountains,  and  the  Calapooya  Mountains,  and  those  of  the  Snow  and 
Puebla  Mountains,  in  Southeastern  Oi-ogon. 

The  gold  of  the  Coast  range  has  only  been  found  in  paying  qnantitieB 
in  the  sands  of  the  sea  beach,  from  which  it  is  washed  at  low  tide. 
These  beach  diggings  extend  for  hundreds  of  miles,  with  gold  enough 
yet  left  in  them  to  pay  moderate  returns  for  ordinary  labor;  and  with  a 
record  running  back  over  a  period  of  twelve  or  tifti^en  years,  whose  state- 
ments may  be  divided  into  the  "reasonable,"  the  "mar\'ellou8,'^  and  the 
"fabulous ;"  and  the  nnmbers  conesponding  to  each  successive  stage  be 
stilted  at  812  to  815  per  day  to  the  hand,  $50  to  SlOO,  and  $800  to  $1,000, 
per  day — the  last  figures,  doubtless,  seldom  found.  The  gold  of  the 
beach  is  found  in  heavy,  black  sand,  apparently  either  brought  down 
from  the  interior  by  the  rivers  of  Southern  Oregon,  which  come  from  a 
gold-bearing  region,  and  distributed  along  the  bexieh  by  the  waves  of 
the  ocean,  or  else  derived  from  broken-up  ledges  of  gold-bearing  rock 
near  where  it  is  found — the  latter  supposition  seeming  to  find  confirma- 
tion in  the  fact,  that  the  best  diggings  (not  only,  but  the  only  ones  that 
have  paid  at  all)  are  either  around  those  Ciipes  and  sunken  ledges  of 
rock  that  mark  the  extension  seaward  of  the  cross-ranges  of  mountains, 
the  Siskiyou,  the  Umpqua,  and  the  Calapooya,  or  else  places  where  spurs 
of  the  Coast  range  itself  come  down  to  the  sea.  We  find  accordingly 
around — first,  the  seaward  extension  of  the  Siskiyou  Mountains,  at 
Point  St.  George,  near  Crescent  City,  extensive  beach  diggings;  second, 
the  extension,  seaward,  of  the  Umpqua  Mountains,  marked  by  a  ledge 
of  rocks  ninuing  out  four  miles  into  the  ocean,  and  only  lost  in  the  in- 
creasing depth,  which  is,  too,  surrounded  by  important  beach  diggings; 
third,  from  Cape  Perpetna,  several  miles  northward,  marking  the  «K- 
teaaioD  of  the  cross-range  of  the  Calapooya  Mountains — eztenaivft 
heacb  diggingSy  still  worked  with  paying  results.    At  or  near  one  of  these 
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three  points  bave  been  found  tbe  principal  gold  diggings  of  tbe  boacii, 
wbile  in  every  instance  not  connected  with  these  points  in  which  goid 
had  been  fonnd,  the  other  class  of  facts  were  present,  viz :  the  extension 
down  to  the  sea  of  some  spur  of  the  Coast  range. 

The  inquiry  naturally  arises :  Did  the  storm-surf  disengage  the  gold 
from  these  sunken  ledges  of  rocks,  these  heads  of  gold  beiuing  moim- 
taius,  here  plunging  into  the  seaY  Or  did  the  rivers  bring  it  from  the 
interior — the  waves  only  distributing  it  along  the  beach  in  the  direction 
in  which  prevailing  winter  storms  would  drive  it — sunken  ledges  of  rock 
extenduig  aci'oss  its  path,  arresting  and  holding  it  in  their  eddies? 

Marvellous  stories  are  told  of  the  wealth  tjiken  in  former  years  from 
some  of  these  diggings.  They  are  still  worked,  in  three  or  four  places, 
with  paying  results.  They  extend  from  the  California  line  to  the  Straits 
of  Fuca,  but  the  principal  ones  are  those  named. 

Another  gold  field  exists  in  Oregon,  among  the  slopes  of  the  Cascade 

range.    The  Willamette  Vallej-,  which  separates  the  Coast  Mountains 

from  the  Cascade  Mountains,  is  part  of  a  vast  trough,  extending,  in  its 

general  features,  from  Pnget  Sound  to  the  Bay  of  San  Francisco,  which  is, 

ill  itsOivgon  portion,  so  filled  in  by  tertiary  and  post- teitiary  deposits  that 

its  older  rocks  are,  for  the  most  part,  buried  far  from  sight.    It  is  only 

iu  ascending  the  slopes  of  the  Coast  range,  on  its  western  margin,  or 

those  of  the  Cascades  on  its  eastern,  that  older  rocks  api)ear.    All  the 

Btreama  thai  fall  irom  the  western  slopes  of  the  Cascade  range  contain 

more  or  less  of  gold  in  their  bars.  \  The  Clackamas,  the  Molalla,  the 

Bantiam,  the  Calapooya,  and  the  forks  of  the  Willamette,  have  all  been 

iiMind  to  contain  gold ;  only  that  of  the  Santiam  has  been  worked. 

There  is  that  in  the  gold  of  the  Santiam  which  invests  it  with  peculiar 
interest  to  the  mineralogist.  It  often  presents  the  most  beautiful  sys- 
tems of  lace-work,  in  gold  threads,  and  semi-crystal  forms  of  great  sym- 
metry and  beauty.  A  beautiful  cabinet  of  these  specimens  may  be  seen 
in  Salem,  in  the  office  of  the  company  owning  the  Santiam  mines.  The 
Santiam  mines  are  not  now  worked,  though  they  once  awakened  a  good 
t ;,  deal  of  interest.  It  is  a  curious  fact  that  little  or  no  gold  has  been  found 
Tr  in  the  streams  of  the  eastern  water-shed  of  the  Cascade  Mountains,  oppo- 
jj  site  the  Willamette  Valley,  while  those  of  the  western  slope  so  uni- 
-*!  formly  show  its  presence.  It  looks  a  little  as  if  the  fractures  of  the 
■/  range  from  which  its  Hoods  of  trap  escaiied  were  nearest  the  oastorn 
i)  edge,  and  buried  its  older  rocks  on  that  siuc  lo  a  greater  uepiu  uian  ou 
the  other.  The  other  volcanic  materials,  ash  and  pumice,  would  most 
naturally,  aided  by  prevailing  western  winds,  drift  in  the  sjime  dii-ection. 
Another  gold  tield  exists  iu  Oregon,  among  the  ridges  and  slopes  of 
the  Blue  Mountains. 

In  the  region  between  the  Cascade  range  and  the  outlying  spurs  of 
the  Blue  Mountains,  the  older  sedimentary  rocks  are,  for  the  most  part, 
covered  by  trap  and  tufa;  the  trap  varying  in  thickness  from  hundreds 
I     of  feet,  as  seen  at  any  of  the  crossings  of  the  Des  Chutes,  to  a  thin  cap- 
i    ping  on  the  hills,  sixty  miles  farther  east;  the  tufa,  as  stratilied  sedi- 
\    ment  of  ancient  lake  beds,  extending  eai^t  and  southeast  over   vast 
areas — its  materials  varying  from  hue  volcanic  ash  to  coarse  masses  of 
immice  and  obsidian.    Traveling  eastward,  the  trap  is  found  at  its, 
apparently,  greatest  thickness  in  the  trough  of  the  Des  Cliutes,  where 
one  can  count  as  many  as  thirty  distinct  ovei*tlows,  varying  in  thickness 
fiom  ten  to  twenty-five  feet,  and  covering  entirely  from  fight,  even  in 
the  deepest  canons,  the  oilier  sedimentaiy  rocks.    Fifteen  or  twenty 
■ileB  iarther  east  one  gets  a  glimpse  of  the  sedimentary  rocks  iu  tU^  \)^d 
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of  Trout  Creekj  thongli  yet  covered  by  seventy-five  or  eighty  feet  of 
trap ;  twenty  miles  still  farther  east  the  trap  has  thinned  out  to  only  a 
capping  on  the  hills,  while  the  varied  strata  of  the  tertiaries  are  in  fall 
view  on  every  side  in  the  region  of  the  Currant  Creek  and  the  John 
Day's  Riven  The  lowest  members  of  this  tertiary  series  of  Currant 
Creek  aro  richly  stored  with  the  most  beautiful  specimens  of  fossil 
botany  in  the  country.  This  order  of  succession  of  the  rocks,  as  we 
travel  eastward,  is  the  same  whether  we  travel  farther  south  'along  the 
valley  of  Crooked  River,  or  that  of  the  John  Day's,  which,  in  its  upper 
portion,  also  runs  east  and  west,  or  in  an  intermediate  line  by  Antelope 
Valley  and  the  Caiion  City  road.  But  this  series  reaches  the  largest 
number  of  members  along  the  line  of  the  Crooked  River  Valley,  for  on 
reaching  the  forks  of  that  stream,  for  the  fii'st  time  on  our  journey,  we 
come  to  abundant  and  beautiful  marine  fossils. 

Among  these  marine  fossils  there  is  one  in  so  great  abundance  as  to 
characterize  the  rock — a  beautiful  Triffoniaj  resembling  T.  evan^i,  of 
the  California  survey.  Ammonites^  Turillites,  and  other  beautiful  forms 
abound.  I  am  the  more  particular  to  notice  this  outcrop  of  marine 
fossils,  for  here  are  found  the  first  indications  of  gold  in  our  approach  to 
the  Blue  Mountains  in  this  line  of  travel,  and  these  indications  increase 
firom  that  place  till  we  reach  paying  rock,  at  Canon  City,  Willow  Creek, 
Mormon  Basin,  and  a  score  of  other  mining  camps  of  the  Bl|^e  Mountain 
region.  A  few  miles  still  further  eastward,  from  this  outcrop  of  trigonia 
rock,  other  and  apparently  older  marine  rocks  come  to  the  surface; 
among  these  a  limestone,  containing  RhyruxmeUa^  Cyrtaceras^  and  otiier 
marine  shells,  in  the  greatest  perfection  and  abundance.  The  eastern 
slopes  of  the  Blue  Mountains  have,  too,  their  marine  rocks ;  among  these 
a  dark  blue  limestone,  with  a  small  Productus  in  great  abundance  t&oagh 
it,  is  often  met.  These  marine  rocks  lie  against  the  outlying  spurs  of 
the  Blue  Mountains  on  the  southwest,  south  and  east,  as  an  apparently 
ancient  shore-line  around  an  island,  while  the  wide  extent  of  lower 
country  south,  to  the  California  line,  is  covered  with  volcanic  materials, 
mostly  as  stratified  tufas,  in  which  masses  of  pumice  and  obsidian 
abound. 

It  was  stated  above  that  the  same  succession  of  rocks  was  encountered 
in  traveling  eastward  along  the  line  of  the  valley  of  the  upper  waters 
of  the  John  Day's ;  one  considerable  exceptional  mass  of  rock  occurs  in 
this  line  of  travel,  at  about  sixty  or  seventy  miles  east  of  the  Des  Chutes. 
It  stands  as  a  sort  of  island  of  slate- rock,  without  any  appearance  of 
fossil  remains,  surrounded  on  every  side  by  more  recent  and  plainly 
eocene  tertiary  rocks.  The  slates  are  traversed  by  veins  of  quartz,  in 
which  are  traces  of  gold.  Some  work  was  done  here  a  few  years  sinoe 
in  crushing  rock,  but  without  paying  results.  An  abandoned  arrastra 
may  still  be  seen  in  a  valley  that  opens  into  Currant  Creek,  near  tiie 
Cafion  City  road,  built  to  crush  this  rock.  Dikes  of  trap  are  near. 
The  strata  are  all  very  much  disturbed  around  this  older  slate,  but  it  is 
only  an  isolated  spot  of  gold  rock,  with  no  apparent  connection  with  the 
mass  of  its  kind  further  to  the  east.  But  while  gold  is  tiiinly  distribated 
here,  fossil  remains  are  not.  The  slate  itself  has  no  trace  of  organie 
life,  but  an  ocean  of  tertiary  surrounds  it,  and  in  this  tertiary  fos«l  re- 
mains are  beautiful  and  abundant.  A  broad  belt  of  this  tertiary  extends 
from  the  valley  of  the  Crooked  River,  north  across  the  line  of  the  John 
Day^s,  and  on  toward  the  Columbia  River,  whoso  lowest  member,  in  some 
localities,  abounds  in  fossil  bones  plainly  eocene,  and  in  a  portion  d 
that  same  member  at  Bridge  Creek,  schistose  rock  occurs  fuU  of  vegfi- 
table  formSf  some  of  whose  leaves  measure  from  twenty-five  to  thirty 
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inches  across,  and  these  arborescent,  too.  This  whole  central  region  of 
Oregon,  though  now  apparently  poor  in  gold,  is  certainly  rich  in  geol- 
ogy. 

The  country  east  of  the  Blue  Mountains,  comprising  a  part  of  Grant, 
and  the  whole  of  Baker  and  Union  Counties,  is  described  at  some  length 
in  the  succeeding  pages. 

THE  SNOW  MOUNTAINS  AND  PUEBLA  MOUNTAINS. 

These  mountains,  extending  into  the  southeastern  corner  of  Oregon 
from  Nevada,  are,  to  some  extent,  gold-bearing ;  silver  and  copper  ores 
are  also  found  there,  with  what  promise  of  future  value  remains  yet  to 
be  ascertained.  A  vast  lake  depression  separates  these  from  the  Blue 
Mountains,  with  no  marked  feature  of  interest  to  the  mineralogist. 

THE  GOLD  FIELDS  OF  SOUTHWESTERN  OREGON. 

The  Siskiyou,  Umpqua,  and  Calapooia  Mountains — three  cross-ranges 
running  from  the  Cascade  range  to  the  ocean — are  gold-bearing,  and 
their  mines  are  still  worked  to  some  extent.  During  the  years  1852, 1853, 
and  1854,  these  mines  were  very  productive ;  they  are  still  worked,  but 
mainly  by  Chinese  labor. 

1  shall  proceed  to  notice  in  brief  the  principal  mining  counties  of  the 
State.  For  the  foregoing  general  remarks  upon  its  gold  fields  I  have  to 
thank  £ev.  T.  Condon,  of  Dalles  City,  a  geologist  whose  enthusiasm 
and  perseverance  have  made  him  intimately  acquainted  with  many  parts 
of  his  adopted  State. 

In  the  following  description  I  pass  over  several  counties  in  which  gold 
and  silver  occur,  because  there  has  been  so  little  attention  paid  to  min- 
ing in  those  locaUties,  or  it  was  impossible  for  me  to  obtain  enough 
trustworthy  information  to  supply  a  separate  account  of  ea^ch.  The 
ooonties  thus  passed  by  are  Douglas,  Lane,  Linn,  Marion,  and  Clack- 
amas, along  the  west  side  of  the  Cascade  range,  and  between  it  and  the 
Coast  range.  Gold  has  been  found  more  or  less  in  all  these  counties ; 
but  the  superior  attractions  ottered  by  agriculture  in  the  fertile  Umpqua 
Vidley  in  the  Ikst-named  county,  and  the  magnificent  valley  of  the 
Wilkunette,unequaled  in  the  world,  which  includes  the  rest,  have  dra^vn 
away,  to  some  extent,  the  attention  and  energies  of  the  inhabitants. 
Doaglas  County,  which  adjoins  Jackson  and  Josephine  on  the  north,  is, 
however,  not  without  productive  mining  ground,  like  that  which  nas 
made  its  southern  neighbors  celebrated.  Coffee  Creek,  Low  Creek,  the 
Middle  Fork  of  the  Umpqua,  and  Myrtle  Creek,  all  in  this  county,  have 
yielded  handsomely.  New  diggings  were  discovered  during  the  past 
year  on  the  latter  stream,  and  were  reported  to  yield  $10  to  $15  dail^'' 
per  man.  Their  area  is  probably  limited.  There  are  also  some  promising 
quartz  veins  in  the  Bohemian  district,  in  Lane  County,  about  fifty  miles 
from  Eugene  City.  The  newspapers  report  silver  as  well  as  gold  from 
this  district.  The  Excelsior  lode,  owned  by  Messrs.  Knott  and  Laild,  is 
to  have  machinery  put  on  it.  Other  lodes,  less  developed,  promise  well. 
At  the  time  of  my  passage  through  the  country  most  of  the  miners,  who 
are  also  farmers,  were  harvesting  their  grain  in  the  valley. 

The  mines  of  Santiam  district  have  been  the  scene  of  intense  activity 
and  excitement.  A  few  specimens  of  quartz  from  this  locality  attracted 
nneh  attention  on  account  of  their  beauty  and  value.  The  wire  gold  of 
Santiam  is  celebrated  among  amateur  collectors  of  minerals.  But  the 
miniog  operations  were  a  total  failure.    Thousands  ol'  doWav^  w^t^  ^^- 
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pended  in  opcDing  a  road  to  the  head-waters  of  the  Santiam ;  building 
dwellings,  a  saw-mill,  and  a  quartz-mill,  and  developing  claims.  The 
locations^  buildings,  and  other  proi)erty  are  now  utterly  abandoned,  and 
the  distnct  is  deserted. 

In  Umatilla  and  other  counties  along  the  Columbia,  there  is  some  bar- 
mining  ;  but  these  operations  are  scattered  and  fluctuating,  and  I  have 
been  unable  to  obtain  precise  information  concerning  them. 

Oregon  is  destined  to  become  the  seat  of  a  wido-spre^id  and  product- 
ive mining  industry  in  the  precious  metals.  Iler  wealth  in  this  respect 
has  been  explored  to  a  comparatively  small  extent,  but  in  so  nmny  dif- 
ferent places  as  to  indicate  a  vast  area  of  territory,  wliich  will  be  avail- 
able in  the  future.  The  remarkable  facilities  atibrded  by  the  State,  by 
reason  of  her  fertile  soil  and  abundant  coal,  iron,  and  water-power,  for 
agriculture  and  manuiactures,  will  secure  to  mining  the  benelicent  sup- 
port of  these  branches  of  activity,  and  the  farmer  and  manufacturer,  in 
return,  will  find  a  needed  stimulus  and  reward  in  the  presence  of  mining 
communities  at  their  doors. 


OHAPTER  XXIX. 

JACKSON  COUNTY. 

I  am  indebted  for  much  valuable  information  concerning  this  county 
to  Mr.  Silas  J.  Day,  of  Jacksonville,  whose  character  and  long  acquaint- 
ance with  the  neighborhood  give  ground  for  confidence  in  the  correct- 
ness of  his  statements,  many  of  which  are  also  confirmed  by  my  personal 
observation. 

The  population  of  the  county  is  about  six  thousand  six  hundred,  of 
whom  six  hundred  are  Chinese,  principally  engaged  in  mining.  The 
number  of  white  miners,  according  to  the  books  of  the  county  assessor, 
is  five  hundred.  The  latter  receive,  when  hired,  from  $2  50  to  $3  coin 
l)er  day.  The  wages  of  a  Chinese  laborer  are  $1  25  to  $1  50  per  day, 
or  $35  per  month.  The  following  is  a  brief  account  of  the  principal 
raining  districts  in  tlie  county : 

Jacksonville  distnct,  including  botli  forks  of  Jackson  Creek  and  its 
tributaries,  was  organized  i!i  1852.  The  mines  hitherto  worked  hJive 
been  placers,  with  some  coarse  gold. 

Applegate  Creel:,  te!i  miles  in  a  southerly  direction  from  Jacksonville, 
is  a  considerable  stream,  on  which  a  saw-n)ill  has  been  erected.  It  is  » 
tributary  of  lloguo  lliver.  The  district  of  this  name  was  organized  in 
1853.  The  mining  operations  on  Applegate  Creek  have  been  quite  ex- 
tensive. The  gold  is  found  mainly  on  the  "bars"  of  the  creek,  which 
for  a  distiince  of  four  miles  were  very  rich.  They  are  now  principally 
worked  by  Chinese.  Water  is  obtained  from  a  largo  ditfch  brought  from 
the  creek  four  miles  above  the  bars,  and  now  owned  by  Kasper  KublL 

Sterlingville  district,  about  eight  miles  due  south  from  JackBOnville, 
was  organized  in  1854.  This  has  been,  and  is  still,  a  thriving  miuiDg 
camp.  The  gold  in  the  placers  is  coarse.  The  supply  of  water,  how- 
ever, is  limited,  as  there  is  no  ditch  in  the  district  which  taps  any  con- 
siderable stream. 

Bunkum  district,  on  the  other  hand,  a  southern  extension  of  Sterling- 
ville  district,  has  an  abundant  supplj^  of  water  during  most  of  the  yeafi 
brought  in  three  ditches  from  the  North  Fork  of  Applegate  Creek. 
JFbofs  Creek  district  was  organized  in  1853.    The  stream  firom  whieh 
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it  takes  its  name  is  a  tributary  of  Bogue  Biver,  situated  about  fifteen 
miles  northwest  from  Jacksonville.  The  mines  are  coarse  gold  diggings. 
EeamPs  Creek  and  Pleasant  Creek  districts  are  contiguous  to  02^ 
other,  about  ten  miles  north  of  Foot's  Creek.  The  coarse  gold  diggings 
of  these  districts  are  worked  principally  by  the  hydraulic  process,  for 
which  the  necessory  supply  of  water  is  furnished  by  the  streams  named 
in  abundnuce  during  the  rainy  season.  Both  these  districts  were  organ- 
ized in  1856. 

Forty-nine  diggings^  eight  miles  southeast  from  Jacksonville ;  organ-j 
ized  in  1858.  The  gold  is  inferior  in  quality,  and  worth  only  about  S12 
per  ounce.  Water  is  supplied  by  a  ditch  irom  Anderson  and  Wagner 
Creeks. 

The  mining  laws  of  all  these  districts  are  coi)ied  from  those  of  Yreka, 
in  California.  The  tax  on  foreign  miners  (by  which  only  the  Chinese  are 
QDderstood)  is  $10  annually  per  capita.  There  is  also  an  annual  poll-tax 
of  85  on  all  mulattoes,  CJiinamen,  and  negroes. 

The  first  discovery  of  gold  in  Jiickson  County  is  said  to  have  been 
made  in  the  autumn  of  1852,  by  James  Cluggage,  on  Rich  Gulch,  a  trib- 
utary of  Jackson  Creek.  Both  in  the  gulch  and  in  the  creek  large  luig- 
gets  were,  in  the  earlier  days  of  the  mining  industry  of  this  neighbor- 
hood, frequently  found.  One  piece  of  soli<l  gold,  worth  $900,  was  taken 
from  the  latter  stream,  and  many  were  obtained  ranging  in  value  from 
$10  to  8-10,  and  up  to  8100.  These  discoveries  led  to  the  development 
of  a  considerable  mining  industry,  in  which,  however,  no  great  amount 
of  capital  was  invested.  The  claims  in  the  C/Ounty  are,  with  the  excep- 
tion of  the  bars  and  a  few  quartz  claims,  mentioned  below,  generally 
placer  and  gravel  diggings.  The  heavy  wash  gravel  ranges  from  two  to 
twelve  and  even  twenty  feet  in  thickness,  and  contains  a  large  amount 
of  stones,  and  even  rocks  of  considerable  size.  This  is  especially  the 
case  on  Jackson  Creek.  The  bed  rock  is  slate  or  granite — the  former 
predominating.  Water  is  supplied  principally  by  the  rains  of  the  wet 
season,  which  swell  the  local  streams.  There  are  few  mining  ditches  in 
the  county,  and  none  of  great  magnitude,  the  length  being  generally 
from  one  to  four  miles,  and  in  no  case  exceeding  the  latter  figure.  The 
nimes  are  therefore  directly  dependent  upon  the  duration  of  the  season 
of  rains.  This  lasts  usually  from  DecemDor  15  to  June  1.  The  mining 
season  for  the  year  ending  June  30,  1809,  was,  however,  here,  as 
elsewhere,  a  very  short  one,  owing  to  the  extreme  dryness  of  the  winter. 
The  season  opened  about  the  10th  of  January,  and  was  over  by  the 
middle  of  May.  When  I  visited  the  county,  earlj^  in  August,  nothing 
was  doing  except  by  some  of  the  Chinese,  who  were  painfully  overhjiul- 
ing  the  dirt  heaps  and  carrying  the  earth  to  water.  The  average  annual 
product  of  Jackson  County  in  gold  dust  for  the  last  five  years  has  been, 
according  to  good  authority,  $210,000.  I  estimate  the  product  for  the 
year  ending  June  30,  1809,  in  spite  of  the  brevity  of  the  season,  at 
[  8200,000,  since  the  patient  labor  of  the  Chinese,  of  whom  there  are  a 
[  considerable  number  working  for  themselves,  has  made  up  the  deficiency 
[  of  the  season.  They  have  produced  not  less  than  $75,000  during  the 
year  referred  to.  The  product  for  the  calendar  year  1800  is  practically 
the  same  as  I  have  given,  since  the  period  of  active  operations  fell  wholly 
within  1869. 

Some  very  rich  quartz  ledges  have  been  discovered  in  this  county, 
ftnd  I  do  not  doubt  that  this,  like  so  many  other  placer-mining  regions^ 
will  eventually  become  the  scene  of  extended  deep-mining  operations. 
Ho  quartz  veins,  however,  so  far  as  I  could  learn,  have  been  worked  in 
Jackson  County  with  capital,  perseverance,  and  judgment  a(!Lecvy\3L\i^  \tt 
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fully  prove  their  values,  though  in  several  instances  large  profits  have 
been  realized  from  operations  near  the  surface. 

One  of  these  instances  is  presented  by  the  celebrated  Gold  Hill  vein, 
situated  ten  miles  northwest  of  Jacksonville,  and  discovered  in  January, 
1859.  The  ore  is  white,  almost  transparent  quartz,  and,  in  the  pocket 
first  exposed,  was  highly  charged  with  free  gold.  Some  rock  taken  from 
the  ledge  was  so  knit  together  with  threads  and  masses  of  gold  that 
when  broken  the  pieces  would  not  separate.  The  vein  was  worked  rudely 
for  a  year,  and  the  ore  crushed  principally  in  an  arrastra.  The  sum  of 
$400,000  was  thus  extracted,  besides  a  large  amount  of  extremely  valua- 
ble specimens,  one  of  which  was  presented  by  Maury  and  Davis,  mer- 
chants of  Jacksonville,  to  the  Washington  Monument,  and  now,  I  am 
informed,  occupies  a  place  in  that  structure.  But  the  pocket  became 
exhausted ;  subsequent  operations  failed  to  find  paying  rock,  and  the 
work  has  been  suspended  for  some  years.  The  property  is  now  owned 
by  a  few  shareholders,  who  intend  to  resume  mining  at  some  future  time. 

The  Fowler  lode,  at  Steamboat  City,  twenty  miles  from  Jacksonville, 
is  also  at  present  lying  idle.  This  ledge  was  very  rich  near  the  surface, 
where  the  rock  was  considerably  disintegrated.  The  contents  of  a  rich 
chimney  or  pocket  were  extracted,  and  crushed  in  arrastras  run  with 
horse-power.  Major  J.  T.  Glenn,  one  of  the  owners,  says  $350,000  were 
taken  out. 

Arrastras  were  erected  at  a  ledge  on  Thompson's  Creek,  a  tributary  of 
Applegate,  to  work  the  ore  extracted,  but  the  rock  did  not  pay,  and  it 
was  finally  abandoned.  The  Shively  ledge,  on  a  tributary  of  Jackson 
Greek,  has  had  a  similar  history. 

At  present  there  is  but  one  quartz  vein  worked  in  the  county.  It  is 
being  developed  by  a  few  men  as  a  prospecting  scheme.  They  carry  the 
quartz  about  a  mile,  to  the  Occidental  mill,  where  they  have  already  had 
about  100  tons  treated,  realizing  about  $1,000,  or  $10  x^er  ton. 

There  are  three  quartz  mills  in  the  county,  all  tUiven  by  steam. 
The  Jewett  mill,  on  the  south  side  of  Rogue  River,  was  erected  six 
years  ago  in  connection  with  a  ledge  of  the  same  name.  It  had  eight 
stamps,  and  32  horse-power.  The  investment  was  not  profitable,  pro- 
fessedly because  the  gold  was  too  fine  to  be  saved,  and  tne  mill  is  no\r 
a  steam  saw-mill. 

A  mill  similar  to  the  foregoing  was  put  up  seven  years  ago  at  the 
forks  of  Jackson  Greek.  It  cost  $8,000,  and  was  intended  for  custom 
work,  but  did  not  pay,  and  is  now  owned  by  Hopkins  &  Co.  as  a  saw- 
mill. 

The  Occidental  mill,  on  the  right  fork  of  Jackson  Creek,  was  built  four 
years  ago  by  a  company  at  a  cost  of  $10,000.  It  has  ten  stamps,  and 
40  horse-power,  was  made  at  the  Miner's  foundry,  San  Francisco,  and  has 
a  daily  crushing  capacity  of  20  tons.  The  machinery  includes  two  rotary 
pans. 

The  cost  of  mining  materials  in  this  county  is  not  excessive.  Lumber 
is  worth  at  the  mill  from  $18  to  $22  50  per  thousand  feet,  according  to 
quality ;  quicksilver,  $1  per  pound ;  blasting  powder,  33  cents  per  XK>and. 
Freight  is  generally  shipped  from  San  Francisco  to  Crescent  City,  Cali- 
fornia, and  hauled  from  there  in  wagons  to  .Tacksonville,  at  a  total  ex- 
pense, including  commissions,  incurauce,  &c.,  of  about  5  cents  i>er  iK>and. 
This  enhances  the  cost  of  machinery  and  of  some  supplies.  As  a  gene- 
ral rule,  Jackson  County  receives  no  freight  overland  from  Portland  or 
Sacramento. 

There  are  several  good  salt  springs  in  the  county.    One  at  the  head- 
waters  of  Evans  Creek  has  been  ^^orked  with  orotit  for  several  years  past 
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by  Messrs.  Brown  and  Fuller.  Tho  salt  is  said  to  be  white  and  puro^ 
and  commands  a  good  price  in  the  local  market.  Two  beds  of  mineral 
coal  have  been  discovered  in  the  county.  One  on  Evans  Creek,  about 
ten  miles  from  the  salt-works,  produces  a  superior  coal,  which  is  used  by 
the  blacksmiths  of  the  county.  It  is  comparatively  free  from  shale,  and 
is  locally  known  as  anthracite.  Tho  bed  is  owned  by  Mr.  R.  EI.  Dunlap^ 
of  Ashland.  Large  quantities  of  iron  ore  occur  in  many  piiices  through- 
out the  county,  on  the  surface  of  the  ground.  Some  specimens  from  Big 
-Bar,  on  Eoguo  River,  were  analyzed  in  San  Francisco,  and  found  to  be 
quite  pure.  Cinnabar  is  reported,  but  not  in  paying  quantity,  from 
Missouri  Gulch,  a  tributary  of  Jackson  Creek. 


CHAPTER  XXX. 

JOSEPHINE    COUNTY. 

This  county  is  situated  in  the  southwestern  part  of  tho  State,  and 
contains  about  two  thousand  five  hundred  square  miles.  It  is  bounded 
north  by  the  Rogue  River  Mountains,  separating  it  from  Douglas 

t'  County,  east  by  Jackson  County,  south  by  California,  and  west 
by  Curry  County.  There  are  about  fifteen  hundred  inhabitants,  and 
five  or  six  thousand  acres  of  land  under  cultivation.  Kerbyville, 
Leland,  Slate  Creek,  and  Waldo  are  the  principal  towns.  The  con- 
dition of  the  placer  mining  in  the  county  during  the  past  year 
lias  been  substantially  the  same  as  in  Jackson  County.  Josephine 
saffers  somewhat  from  lack  of  regular  communications.  It  is  perhaps 
on  this  account  that  I  have  failed  to  receive  the  detailed  reports  promised 
by  letter  from  Sailor  Diggings  and  other  noted  localities.  The  follow- 
ing description,  furnished  to  a  committee  of  the  State  Agricultural  Society 
in  1869  by  Dr.  Watkins,  a  physician  long  resident  in  the  county,  may 
be  relied  upon. 

Josephine  County  attracted  attention  as  early  as  1852,  as  a  locality 
for  placer  gold-mining.  GThe  first  mining  of  any  importance  was  on 
Josephine  Creek,  which  derived  its  name  from  a  daughter  of  one  of  the 
miners,  and  afterward  gave  name  to  the  county.  In  the  spring  of  1853 
there  was  a  great  rush  to  the  mines  on  Althouse  Creek,  which  rises  in 
the  Siskiyou  range,  and  runs  in  a  northerly  direction,  uniting  with  other 
tributaries,  forming  Illinois  River.  The  diggings  on  Althouse  were  very 
rich,  tiie  bed  of  the  stream  paying  not  only  heavily  but  quite  uniformly* 
At  one  time  Adams  &  Co.'s  books  had  a  thousand  names  to  obtain 
letters  for  in  the  different  localities,  where  miners  had  previously  resided* 
Sailor  Diggings  was  then  a  famous  locality;  a  ditch  was  dug  some 
fifteen  miles  long  at  a  cost  of  some  $75,000  or  $80,000  to  bring 
water  to  the  rich  placers  of  this  vicinity,  and  when  fairly  under  way 
paid  for  itself  the  first  year.  It  paid  heavy  dividends  to  its  stock- 
-  holders  for  ten  or  twelve  years,  and  many  parties  who  live  sumptuously 
every  day  owe  their  fortune  to  theii*  connection  with  the  Sailor  Digging* 
Ditch  Company. 

Sucker  Creek,  a  tributary  of  Illinois  River,  a  large  turbulent  moun- 
tain stream,  was  extensively  mined  from  1851  to  18G0,  but  the  diggings 
are  deep,  the  boulders  are  large  and  unwieldy,  tbe  stream  an  unmanage- 
•Me  one,  and,  I  think,  never  made  an  adequate  return  for  the  labor 
expended;  but  Sucker  Creek  has  not  yet  bad  its  day,  and,  with  cheaper 
labor  and  better  facilities,  it  will  yet  yield  a  golden  harvest  to  the  hand 
ef  adventure. 


218      MIXES   AND   MININa   WEST   OF   THE   BOCKY   MOnNTAIX& 

Caiion  Greek,  IlliDois  Biver,  and  Galice  Creek,  were  mined  daring 
these  years,  and  generally  with  an  adequate  return  for  labor  expended. 

Williams  Creek,  a  tributary  of  Applegate  Creek,  has  had  for  the  last 
few  years  a  hardy  mining  population,  who  have  met  with  a  moderate 
return.  Josephine  is  a  mining  county,  and  has  had  all  the  vicissitudes 
of  such  a  county.  Her  citizens  leading  a  roving  life,  and  having  little  to 
bind  them  to  the  soil,  mostly  left  during  the  Indian  war  of  185i>-'o6.  Her 
rich  minerals  brought  back  to  her  a  renewed  population,  however,  but 
the  great  Fraser  River  excitement  nearly  depopulated  her,  and  now  she 
is  only  the  shadow  of  her  former  self.  But  her  rich  placers  are  far 
from  being  exhausted.  There  are  rich  veins  of  copi>er  running  into  her 
hills.  The  most  noticeable  one,  some  eight  or  ten  feet  in  thickness,  is 
situated  in  the  hills  between  Waldo  and  Althouse;  but  for  some  reason 
attempts  to  work  it  have  failed,  although  it  appears  to  be  of  great  purity 
and  inexhaustible  in  quantity.  But  the  opper  mines  down  Illinois 
liiver  will  yet  make  this  locality  famous ;  the  copper  is  found  in  well 
defined  lodes,  and  i)ractically  inexhaustible.  The  question  is  one  of 
transportation. 

Platter  &  Beach  have  been  running  a  tunnel  for  the  last  three  years 
through  a  heavy  divide,  to  turn  the  waters  of  Althouse,  so  as  entirely 
to  drain  the  bed  of  Althouse  Creek.  Ilanson  &  Co.  have  done  the  same 
at  another  point,  and  are  now  "  striking  it  ricrh."  These  two  operations 
have  oi>ened  a  district  of  gnuit  mineral  wealth,  which  will  awaken  the 
old  times  in  placer-gold  mining  on  Althouse.  The  returns  of  the 
Malachi  quartz  lode  have  been  very  heavy ;  and  it  is  reported  that  this 
property  has  been  purchased  by  a  San  Francisco  house,  who  are  pur- 
suing the  enterprise  with  vigor. 

The  county  is  dependent  for  supplies  upon  a  slow,  laborious  and  costly 
transportation  over  the  Coast  range. 


CIIAPTER  XXXI. 

COOS    COUNTY. 

This  county  being  situated  west  of  the  Coast  range,  and  ivceiving 
much  moisture  from  the  Pacific  Ocean,  which  bounds  it  on  the  west^  is 
better  adapted  to  grazing  than  most  of  the  country'  in  the  interior.  The 
surface  is  hilly  and  broken,  with  extensive  forests,  and  not  infrequently 
large  and  fertile  prairies  and  valleys,  covered  with  heavy  growths  of 
nutritious  wild  grass.  The  timber  is  fir,  spruce,  alder,  oak,  soft  maple, 
and  cedar.  The  white  cedar  is  the  best  finishing  lumber  found  on  this 
coast,  and  is  exported  to  California,  the  Sandwich  Islands,  and  even 
China.  All  kinds  of  grain  (except  maize)  and  vegetables  are  adapted 
to  this  section.  Coos  Bay  is  the  leading  sea-port  in  Southern  Oregon. 
Empire  City,  about  four  miles  from  its  mouth,  is  the  county  seat  There 
is  a  number  of  steam  saw-mills  on  the  bay,  doing  a  thriving  business. 
The  principal  mineral  wealth  of  the  county  thus  far  developed  is  found 
in  its  extensive  coal  fields,  which  have  been  worked  more  or  less  steadily 
for  the  last  ten  years.  There  are,  however,  rich  gold  deposits  in  the 
southern  pait  of  the  county,  and  indications  of  silver,  copper,  and  iron 
are  reported.  The  Eandolph  claim  is  reported  to  have  shown  very  rich 
discoveries,  early  in  18G9,  streaks  of  sand  having  been  found  paying 
forty  to  fifty  dollars  daily  to  the  hand. 

The  Cooa  Bay  coal  deposit  was  examined  during  the  year  by  Mr,  Wil- 
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iyn  Afihbumer,  of  San  FranciBCO,  to  whom  I  am  indebted  for  iuforma- 
\aa  ou  the  subject.  It  is  composed  of  three  seams,  inclosed  in  sand- 
tone,  dipping  toward  the  southwest  at  an  angle  of  about  fifteen  degrees. 
[he  two  principal  and  lowest  seams  are  each  two  feet  and  three  inches 
a  thickness,  of  uniform  quality,  and  separated  by  an  ifftercalated 
itratum  of  sandstone  four  inches  thick.  The  ui)per  seam  of  coal,  be- 
tides being  of  inferior  quality,  is  only  one  foot  thick,  and  is  not  removed 
)y  the  miners,  out  allowed  to  remain  and  support  the  roof,  which  is 
inn  and  easily  sustained. 

The  coal  produced  li*om  this  mine  is  of  the  quality  known  as  "  brown 
»al,"  of  recent  geological  formation,  and  therefore  distinct  from  the 
>riucipal  coal  measures  of  the  eavStern  States.  It  has  a  fine  black  color, 
nth  brilliant  conchoidal  fracture,  is  free  from  iron  pyrites  or  sulphur,  not 
iable  to  spontaneous  combustion,  and  burns  without  the  disagreeable 
Kior  so  frequently  accom'[)anyiug  coals  of  this  nature,  leaving  but 
ittle  ash. 

The  very  superior  quality  of  this  coal  for  domestic  purposes  has  been 
mfiiciently  demonstrated  by  an  experience  of  many  years  in  San  Fran- 
;isco,  where  it  is  said  to  command  a  better  price  than  any  other  coal  of 
the  coast ;  but  how  far  it  can  be  made  available  for  industrial  purposes 
and  ocean  navigation  can  only  be  determined  by  actual  experiment  on  a 
larpe  scale. 

This  dejwsit,  taken  as  a  whole,  appears  very  extensive  and  covers  a 
Teiy  considerable  area.  There  is  well  authenticated  information  of  coal 
being  found  at  least  eighteen  miles  south  of  Coos  Bay,  though  at  too 
great  a  distance  from  the  coast  to  be  made  available.  The  fact  is  inter- 
esting and  important,  as  going  to  prove  the  extent  and  continuity  of 
the  basin  in  this  direction.  Over  nearly  or  quite  the  whole  of  this 
region  the  country  is  heavily  wooded,  so  that  detailed  researches  are 
iiD])ossible  upon  "the  surface.  The  only  means  of  defining  the  limits  of 
this  coal  tract  and  obtaining  a  correct  knowledge  of  its  more  important 
geological  features  would  be  by  boring,  a  labor  involving  time  and  ex- 
pense, and  which,  under  the  circumstances,  is  quite  unnecessary,  for 
the  formation  is  very  regular  and  apparently  destitute  of  faults  or  dis- 
locations, and  the  ravines  and  gulches  which  traverse  the  country  have 
been  made  by  erosion,  and  not  by  any  deep-seated  action  whi(»,h  would 
affect  the  regularity  of  the  coal  deposit  These  features  are  extremely 
favorable  and  important  for  the  future  working  of  the  mines,  rendering 
the  winning  of  the  coal  far  more  economical  than  if  the  seams  were 
faulted  and  broken. 

The  distance  from  the  wharf  to  the  mouth  of  the  Coos  Bay  Company's 
mine  is  one  mile.  The  loaded  cars  descend  to  the  water's  edge  over  a 
railroail  of  easy  grade  by  force  of  gravity,  and  are  returned  to  the  mine 
by  mules. 

Bach  is  the  purity  of  this  coal  that  it  requires  no  assorting,  but  is 
loaded  directly  on  board  ship  as  it  issues  from  the  mine,  or  else  stored, 
availing  the  arrival  of  a  vessel. 

The  cost  of  delivering  one  ton  of  this  coal  in  San  Francisco  is  not  far 
ftom  seven  dollars,  and  is  composed  of  the  following  items  of  expense : 

Per  cent. 

Clttiiig  and  deUvering  the  coal  on  the  cars  in  the  mine $1  00  14. 3 

Iitcrior  aud  exterior  tranaportatiou ir>  2. 1 

Jteright  to  San  Franciflco 4  no  CA.li 

TtviBi  in  Coos  Bay  and  across  the  bar  at  the  mouth  of  harbor 1  (N)  14. 3 

hBdries 35  5.0 

1  00   voo.o 
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By  an  inspection  of  the  above  statement  it  will  be  perceived  thai 
freiglit  and  towage  amount  to  nearly  eighty  per  cent,  of  the  total  cost 
and  that  none  of  the  other  expenses  can  be  regarded  as  excessive,  but 
are.  on  the  contrary,  very  low  as  eomi)ared  witli  other  coal  mines  npoB 
this  coast.^  This  is  mainly'  owing  to  the  remarkably  favorable  t^ndi 
tions  in  which  tliis  property  is  situated  for  economical  working.  The 
items  of  towage  and  freiglit  to  San  Francisco  will  be  probably  lessened 
when  a  new  tug,  now  in  i)rocess  of  construction,  shall  have  been  com 
pleted.  Tlie  cost  of  freight  to  Sun  Francisco  must  always  depend  in  a 
great  measure  upon  the  facilities  alforded  for  entrance  to  and  egress 
from  the  harbor,  the  rapidity  with  which  vessels  can  be  loaded,  the 
average  length  of  the  voyag<»,  and  the  risk  of  detention.  By  reducing 
these  to  a  mininuim,  a  reduction  can  bo  probably  effected  upon  the  pre* 
cut  cost  of  freight.  Assuming  the  thickness  of  the  workable  seams  to 
be  four  feet  six  inches — which  they  are  fully — and  the  loss  from  wastage 
to  be  twenty-live  per  cent.,  each  acre  would  produce  5,000  tons  of  coal. 

Congress  has  made  a  grant  of  land  for  a  wagon  road  from  tide-water 
on  Coos  Kiver  to  Itosebiirg,  in  Douglas  County,  and  a  company  haa 
begun  the  work.  This  will  enable  Coos  Bay  to  command  the  tract  of 
the  Umpqua  and  Rogue  River  Valleys. 

CURRY  COUNTY. 

This  is  the  most  southwestern  county  of  Oregon.  It  resembles  in 
eniface  conformation,  soil,  timber,  and  climate,  the  foregoing  conn^, 
which  is  adjacent  to  it.  There  is  less  rain  during  the  winter  west  of  the 
Coast  range  than  between  the  Coast  range  and  the  Cascade  MountaiDS. 

At  the  mouths  of  the  Coquille  and  B^guo  Rivers  are  harbors  that 
have  been  used  by  small  vessels,  to  some  extent.  At  Port  Orford  thew 
is  good  anchorage,  and  a  roadstead  well  jnotected,  except  from  tiie 
southwest.  This  is  the  principal  shipping  port,  and  steamers  frequently 
stop  on  their  way-up  and  down  the  coast.  Coal,  copi>er,  silver,  and  gold 
are  found  at  different  places.  Gold-mining  has  been  found  remuneift' 
tive  in  many  places,  principally,  however,  along  the  cosist  just  abovtt 
the  summer  tide  line,  or  where  the  sea  ha«  receded,  in  the  sand.  Thesi 
mines  are  inexhaustible,  as  the  high  tides  and  seas  of  winter  bring  a 
fresh  supply  of  sand  mixed  with  dust,  for  the  coming  summer's  wmrk. 
The  average  returns  from  this  kind  of  labor  are,  however,  not  believed 
to  be  very  high.  In  my  opinion  this  beach-gold  is  derived  by  abrasion 
from  quaitz  lodes,  brought  down  to  the  sea  by  the  streams,  and  rolled 
back  by  the  tide  upon  the  shore,  just  as  the  sands  of  Port  Said,  the 
Mediterranean  terminus  of  the  Suez  Canal,  are  found  to  be  the  deporil 
of  the  Nile.  The  copi>er  mines  an<l  quartz  ledges  of  the  coast  will  he 
worked  to  advantage  at  some  future  day.  liecent  developments  oi 
quartz  ledges  are  siiid  to  be  very  llattering.  Rich  gulch  diggings  aw 
reported  to  have  been  discovered  during  the  past  year  on  Sixes  Creek, 
in  this  couutj',  higher  up  the  stream  than  operations  had  ever  been  car- 
ried on  before. 

Besides  the  rivers  named,  there  are  several  smaller  sti^eams  pattioi 
into  the  ocean,  in  all  of  which,  in  the  spring  and  fall,  largo  quantitiec 
of  the  finest  salmon  may  be  easily  caught.  They  are  a  staple  article  oi 
food  at  home,  and  are  already  becoming  an  article  of  exiwrt,  and  thf 
business  of  exporting  them  w  ill  largely  increase  as  the  art  of  preserv 
ing  them  fresh  in  cans  is  better  understood.  Cod  and  other  lisli  an 
also  e^iught  with  hook  and  line  at  Port  Orford,  and  there  are  bankl 
near  tbe  mouth  of  Rogue  River  where  codfish  may  be  caught.    Mad 
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mberetl  country  is  easily  cl<^iired  duriog  the  long,  dry  summers, 
B  the  best  of  farms  are  made  along  the  atreams,  eveu  where 
e  no  prairies.  Bees  have  been  imported,  and  do  remarkably 
1  the  hooey  is  better  tbaa  that  gathered  on  the  large  prairies  in 
ruH-. 

is  a  road  £rom  Crescent  City,  California,  up  the  coast  to  the 
f  Umiiqua  Biver ;  also  from  Port  Oi-ford  back  into  the  Umpqoa 

Auother  leads  &otu  tide-water  on  the  Coquille  River  to  iiioa^ 


CHAPTEB  XXXII. 

GRANT    AND    UNION    COUNTIES. 

County  is  rectangular  in  form,  included  between  the  parallels  42 
f  north  latitude,  and  the  meridians  41  and  43  of  we^t  longitude, 
uded,  north  by  Umatilla  County,  cast  by  Union  and  Baker  Coun- 
th  by  the  State  of  Nevada,  and  weat  by  Wasco  and  J:ickson 
s.  Its  area  is  not  far  from  14,000,000  acres.  In  the  e,astcrn  and 
iteru  portions  the  country  is  broken  by  the  Blue  Mountains  and 
nrs;  in  the  central  and  wt'steru  parts,  drained  by  the  three  forks 
obn  Uay's  Biver  and  their  tribotaries,  numerous  small  valleys  of 
■tility  are  found,  and  the  hills  and  table-lauds,  covered  with  bunch 
ford  a  vast  area  of  pasturage  for  stock-raising.  Extensive  grass 
Btret<:h  southward  to  the  boundary  of  Nevada,  and  are  traversed 
un  of  small  lakes,  connected  by  fresh-water  streams,  and  sup- 
>  be  a  part  of  a  great  internal,  isolated  lake  system,  which 
the  Great  Klamath  Lake  Valley,  iu  the  eastern  portion  of  Jackson 
Sprague's  Kiver  Valley,  and  the  Humboldt  basin  in  Nevada, 
is  of  this  chain  iu  Grant  County  are  Grass,  Antelope,  Christmas, 
falheur,  Harney,  North,  and  Middle  Lakes.  The  connection 
these  and  other  interior  lakes  is  not  fully  established,  and  I 
doubtful.  It  seems  to  me  quite  as  likely  that  the  continuons 
baBins  once  existing  have  b^en  separated  into  much  smaller 
,  each  having  its  own  independent  water  sopply,  aod  maiutain- 
f  by  a  fluctuating  equilibrium  between  the  rain  or  snow-falt  of 
leasuu,  and  the  cvai>oraLion  of  the  rest  of  the  year.  They  abound 
specially  bass  and  mountain  trout,  and  afford  to  mining  pros- 
a  much  easier  and  cheaper  method  of  obtaining  provisions  than 
:-«addle  or  the  rifie.  Tbe  country  is  accessible  from  the  Colum- 
■I  by  means  of  a  good  road  from  the  Dalles  to  Caflon  City,  and 
liar  mail  route  from  Umatilla  to  Boise,  which  passes  through 
i  and  Baker  Counties,  along  the  borders  of  Grant.  South  of 
ity  a  good  military  roatl  leads  to  Boise.  For  the  con\'eiiieQco  of 
era,  and  the  more  rapid  development  of  this  country,  it  would  be 
end  the  through  overland  mail  from  Boise  on  alteruate  days,  or 
by  way  of  tbe  Caiiou  City  road,  instead  of  kcejting  a  daily  mail 
Tmatilla  line.  The  government  [>atronage  would  help  to  support 
■s  of  communication,  aud  the  cost  to  the  public  would  bo  no 
The  two  routes  are  of  equal  length,  and  the  same  time  could 
on  both.  As  far  as  the  pleasure  of  travel  is  concerned  the  road 
Grant  County  is  less  dusty,  and  the  scenery  incomparably  finer, 
leno  more  picturesque  views  on  the  Continent  than  the  panoramic 
ft  the  Cascade  range  seen  from  the  heights  above  the  Deft  Ch.ut«&, 
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or  the  (loep  basjiltic  gorge  of  the  latter  river,  or  the  wild,  grotesquo 
canouH  of  tlie  John  Day'8,  or  the  thickly  wooded  ranges  of  the  Blue  Moun- 
tains traversed  by  this  road.  At  present  there  is  an  excellent  stage  and 
express  line  from  the  Dalles  to  Caiion  City,  but  no  regidar  communica- 
tion beyond.  I  made  my  way  from  the  latter  place  by  bridle-paths  across 
the  Blue  ^lonntains  into  the  Powder  lliver  and  Burnt  Eiver  Valleys, 
visiting  on  the  way  a  considerable  number  of  mining  camps,  andsati^'y- 
ing  myself,  by  personal  observation,  of  the  immense  extent  of  territory 
in  this  obscurely  known  region,  which  will,  hereafter,  furnish  a  basis  for 
extensive  gulch  and  phu'er  mining. 

'  Our  great  continental  interior  may  be  roughly  divided  into  the  bufTalo- 
grass  country,  the  sage-brush  country,  and  tlie  bunch-grass  country.  To 
the  third  of  these  divisions  belongs  the  eastern  part  of  Oregon,  between 
the  Cascade  and  Blue  ranges.  The  sage  begins  to  lu^edominate  as  the 
Nevada  line  is  approached.  Neither  of  these  two,  so  far  as  I  know,  are 
found  to  any  extent  east  of  the  Itocky  Mountains,  and  the  bulfalo  grass 
does  not  grow  west  of  that  chain.  This  explains  the  fact,  of  which  Iain 
assured  by  hunters  and  others,  that  no  builalo  or  buffalo  bones  have 
ever  been  found  beyond  these  mountains.*  But  1  return  fit)m  this  di- 
gression to  a  description  of  the  mining  fields  of  Grant  County.  In  this 
connection  I  would  gratefully  acknowledge  the  courteous  assistance  fur- 
nished me  by  many  citizens,  and  especially  by  Messrs.  W.  V.  Kinehait 
and  John  L.  Miller,  of  CaHon  Citj'. 

Grant  County  is  one  of  the  principal  seats  of  placer-mining  in  the 
State,  and  although  it  has  of  late,  and  especially  during  the  past  year, 
declined  in  importan<!e,  it  will  doubtless  recover  from  this  temporary  de- 
pression.   The  i)rincipal  mining  districts  are : 

I>ixie  Creck^  eighteen  miles  east  of  Caiion  City,  the  county  seat,  organ- 
ized in  the  summer  of  1862.  Its  present  population  is  100  whites  and  200 
Chinesi*.  The  stream  is  worked  for  about  live  miles  by  sluice-washing, 
and  yields  line  scale  gold,  containing  more  than  the  usual  proportion  of 
Bilver.    The  fineness  is  about  .800. 

Elk  district  is  situated  thirty  miles  north  of  Cafion  City,  on  the  creek 
of  the  same  name,  a  tributary  of  the  John  Day's  Kiver.  *  Gold  was  dis- 
covered in  this  district  in  April,  1801,  by  a  party  in  pursuit  of  Indian 
horse-thieves.  During  that  summer  it  wjis  pros[)ected  with  favorable 
results  by  J^Ir.  John  L.  Z^Iiller,  of  Caiion  City,  an<l  others,  and  o|>era- 
tions  have  been  contiiuu'd  during  successive  seasons  ever  since.  The 
bed-rock  is  said  to  be  slate.  Tlie  mode  of  working  has  been  for  the 
most  part  by  drifting  under  the  surface,  in  the  aurilerous  stratum,  and 
raising  the  dirt  by  windlass,  water-wheel,  or  horse-whim.  A  few  claims, 
however,  arc  worked  in  the  early  part  of  the  season,  when  the  snow  is 
melting,  by  stripping  oil*  the  surface*,  fluming,  and  grouud -sluicing.  The 
largest  nugget  found  on  Elk  Creek  was  worth  $180.  Deep  Crei^k,  in  the 
Siune  district,  has  produced  one*,  of  M  ounces,  worth  802*J.  A  ditch^ 
commenced  in  1805  or  1800  by  the  Pioneer  Company,  and  completed 
December,  180S,  by  other  owners,  brings  water  to  the  claims  of  its 
I)roprietors  on  Deep  Cre^'k,  where  hydraulic  mining  is  conducted.  It  is 
eleven  miles  long,  four  miles  being  two  feet  wid(5  at  the  bottom,  and  three 
on  the  top,  and  seven  miles  four  feet  on  the  bottom  and  about  five  on 
the  toi),  with  a  depth,  on  the  lower  side,  of  sixteen  inches.  A  large  res- 
ervoir, on  Deep  Creek,  was  completed  in  1800.  The  ditch  cost  $17,000, 
gold,  and  the  reservoir  about  $1,500.    Water  failed  very  early  thisyear. 


*  This  is  not  UteraUy  triio.    Tlie  Indian  legend,  mentioned  in  Chapter  XXVU,  is 
Unrted  hy  the  tetttimouy  of  Mr.  Clorenco  King't)  party,  who  have  tound  the  bones  ef 
tho  buffalo  west  of  tlio  Rocky  Mountaina. 
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the  ran  lasting  only  from  May  to  July,  and  tho  prodact  from  tho  bydranlie 
claimB  is  said  to  have  been  only  $1,800. 

The  Middle  Fork  of  the  John  Day's,  at  or  just  l)elow  the  raouth  of 
Elk  Creek,  has  been  worked  since  July,  18G5,  and  produced  in  tho  ag- 
fO^gato  about  842,000.  Tlie  gold  is  line  flour  gold,  and  has,  like  that  o* 
Blk  Creek,  abont  the  same  iiueness  as  that  of  Dixie. 

Elk  district  contains  also  numerous  quartz  lotloa,  but  little  work  ha^» 
been  done  on  them  beyond  what  is  necessary  to  hold  the  locations,  under 
the  Oregon  statute.  The  Gem  of  the  Mountain,  owned  by  Ilngh  Mc- 
Quaid,  claim  400  feet,  deepest  shaft  5G  feet,  has  a  vein  averaging  4^ 
feet^  coursing  northeast  and  southwest,  dipping  east,  with  a  foot- wall  or 
talcose  slate.  The  quartz  yields  per  ton,  in  arrastra,  8-C ;  by  mill  process, 
(No.  6  screens,  copper  plates,)  $14  20;  gold,  .091.  The  National  has  an 
original  claim  of  1,500  feet,  shaft  27  feet,  showing  a  vein  of  22  inches 
average  width.  The  quartz  yielded  by  mill  process,  (No.  7  screens,)  $20 
per  ton;  bat  prospects  indicate  that  it  should  yield  850,  especially  along 
the  foot-wall.  The  miners  assert  that  the  company  is  trying  to  "  freeze 
oat''  some  of  its  members,  as,  in  spite  of  these  i'avorable  indications,, 
the  shaft  is  caved  in  and  filled  up,  and  no  work  has  been  done  since  De- 
eeml>er,  1805.  The  quartz-mill  is  located  on  the  left  bank  of  the  Middle 
John  Day's,  opposite  tho  mouth  of  Elk  Creek.  It  contains  two  4  stamp 
batteries ;  stamps,  500  pounds ;  drop,  8  to  12  inches ;  crushing  capacity^ 
8 to  10  tons  quartz  per  twenty-four  hours;  driven  by  steam,  25  horse- 
power ;  machinery  bought  at  Portland ;  castings  poor.  A  Knox  pan,  for 
amalgamation,  is  to  be  attached,  to  supplement  the  copper  plates.  Tho 
quartz  is  hauled  from  two  to  five  miles  to  the  mill. 

A  second  ditch  is  in  process  of  constniction,  about  eight  and  a  quar* 
ter  miles  long,  two  feet  wide  at  the  bottom,  and  three  at  top,  by  fifteen 
inches  deep  on  lower  side.  It  will  bring  water  to  the  Elk  Creek  dig- 
gings, and  is  now  about  completed. 

The  jK)pttlation  of  the  district,  July  1, 1809,  was  00  whites  and  05  China- 
men. The  product  of  gold  for  the  season  of  1809  will  not  exceed,  ac- 
cording to  my  estimates,  $10,000.  Mr.  John  II.  Blake,  merc*,hant,  of 
Sasanville,  has  purchased  from  August,  1805,  to  August,  1809,  880,000 
of  gold  dust  from  this  district.  Wages  have  been  iii  different  years  as 
follows:  In  1805,  1800,  and  1807,  for  ground-sluicing  and  working  on  the 
river  claims,  8">  per  dii^y  to  the  liaml;  for  drifting,  §t>  i)or  day  of  olglir 
hours;  windlass-men,  $.").  Board,  69  to  810  jx^rwet^k.  In  18(»8  and 
1869  the  average  wagers  were  only  81  per  day.  The  district  is  12  miles 
square. 

OUp€  Creek  district^  organized  in  the  spring  of  1803,  is  in  the  Blue 
Hountains,  about  CO  miles  north  by  east  from  Canon  City,  and  near  tho 
sources  of  the  North  John  Day's,  Burnt,  and  Powder  Rivers,  the  first  of 
which  flows  northeast  to  the  Columl>ia ;  the  two  latter  southeast  to  Snako 
Biver.  The  quality  of  the  gold  obtained  here  is  variable,  being  coarso 
and  fine,  pure  and  impure,  within  a  tbw  miles  on  tho  same  stream.  Same 
of  it  is  not  worth  814  per  ounce,  while  other  dust,  from  localities  within 
two  miles,  will  bo  worth  810.  At  the  very  source  of  tho  stream,  in  a 
gulch  near  the  summit  of  the  mountains,  the  gold  is  ragged,  as  if  quartz 
had  been  disintegrated  from  it,  lea^ng  it  porous  and  spangled.  This  is 
l»or  in  quality,  the  finest  being  found  throe  miles  l>elow.  The  popula- 
tion of  this  district  is  80  whites  and  50  Chinese.  The  snow  falls  in  win- 
ter 8  to  13  feet  deep,  and  prevents  active  work.  The  season  for  mining 
is  from  May  to  August,  while  tho  snow  is  melting.  Supplies  for  this 
camp,  as  abo  for  EUl  and  Granite,  are  chiefly  brought  from  Umatillv^^ 
(A  the  Colombia. 
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Granite  Creek  district  is  twelve  miles  north  of  Olive,  and  the  gold  is 
similar  in  character.  This  district  was  organized  in  the  aatumn  of  1862. 
The  present  population  is  40  whit^  and  200  Ohinamen. 

Burnt  River  district  lies  a  little  east  of  and  between  Olive  and  Granite. 
It  was  first  worked  in  1867.  The  present  population  is  80  whites- 
no  Ohinamen.  The  absence  of  the  latter  is  proof  that  the  mines  are 
paying  well.  The  whites  seldom  permit  them  to  come  into  a  new  and 
rich  district ;  and  the  working  of  placers  by  Ohinamen  may  be  taken  as 
evidence  that  the  deposits  do  not  pay  good  wages  to  white  labor.  With 
its  smaller  population,  Burnt  Eivcr  has  yielded  as  much  gold  as  any 
district  in  Grant  Oounty,  except  Oaiion  itself.  The  process  employed 
is  chiefly  hydraulic  mining.  The  gold  is  coarse  and  fine,  mixed,  of  a  pe- 
culiar dark  greenish  color,  and  heavy.    It  is  worth  $16  50  i>er  ounce. 

Canon  Creek  district  is  doubtless  the  most  important  in  the  county. 
It  surrounds  Oanon  Oity,  the  county  seat,  which  has  been  a  thriving 
town,  and  msiy  yet  recover  its  former  prosperity.  It  is  situated  on  the 
creek  of  the  same  name,  several  miles  from  its  junction  with  the  John 
Day's.  At  the  time  of  my  visit  the  dry  season  had  permanently  stopped 
nearly  all  the  operations  on  the  creek ;  but  the  vast  extent  of  the  placer 
and  hydraulic  mining  in  the  bed  and  along  the  banks  of  the  stream  was 
evident  enough  in  the  numerous  ditches,  hydraulic  pipes,  sluices,  whods, 
and  immense  heaps  of  earth  and  gravel  extending  along  the  creek  for 
miles.  Five  years  ago  the  shipments  from  this  place  averaged  $22,000 
per  week ;  they  now  barely  reach  $8,000  per  week  during  the  working 
season,  which  lasts  from  April  to  October,  and  perhaps  $20,000  per 
month  for  the  remainder  of  the  year.  The  express  charges  on  bullion  to 
Portland  are  three  and  one-half  percent.,  which  leads  many  merchants  to 
patronize  the  United  States  mails.  For  this  purpose  the  dust  is  pat  up 
in  flat  tin  cases,  to  fit  regulation  packages  envelopes,  and  sealed  wito 
solder.  The  full  weight  allowed  by  law  is  sent  in  a  single  package,  and 
others  are  added  until,  if  necessary,  thousands  of  dollars  are  thus  mailed 
at  one  shipment.  ]^ot  infrequently  two  hundred  and  fifty  ounces  go  in  a 
single  mail.  Nearly  all  the  gold  of  Grant  Oonnty  goes  down  the  Colom- 
bia to  Portland,  and  thence  by  sea  to  San  Francisco.  The  shipments 
are  mainly  made  by  the  merchants,  to  whom  the  miners  pay  or  sell  the 
dust.  This  explains  the  fact  that  shipments  continue  even  in  the  winter, 
when  no  gold  is  actually  produced.  AU  the  districts  except  Gallon  ana 
Dixie  trade  with  Umatilla  or  Susan ville ;  and  hence  the  figures  above 
given  cover  the  product  of  these  two  districts.  This  would  give  about 
$300,000  as  the  present  annual  yield ;  but  on  the  one  hand,  no  accoont 
is  taKcn  of  the  sums  carried  away  by  private  hands ;  and  on  the  other 
hand,  I  do  not  think  the  very  disastrous  season  of  1809  will  equal  this 
average  estimate.  The  placer  yield  of  all  these  districts  has  fallen  off 
steadily  for  the  last  five  years.  It  will  revive  again,  partly  by  the  return 
of  old  settlers,  who  have  been  prospecting  elsewhere  without  finding 
anything  better  than  they  left  behind ;  partly  by  the  introduction  of  a£ 
ditional  water  facilities ;  partly  by  the  use  of  Ohinese  labor  and  the 
estalishment  of  more  reasonable  rates  for  white  labor ;  and  partly  bj 
the  development  of  a  stable  quartz-mining  industry,  the  necessary  basis 
for  which  is  abundantly  afibrded.    " 

The  following  ditches  supply  these  claims : 

CapMlty. 
Minors',  20  milos  long 700  ii 


HiUifl,  11  miles  lone SOOhiclui. 

Thompson,  4  miles  long 600  induii 

Humboldt,  8  miles  long 1,200  inflba 

lA>ne8tATf  Smiles  lonff 600iiidM» 

VorloTu  Hope,  4  miles  long SOOinohek 
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Tbe  water  is  measarecl  from  a  box  set  lutri/oiitally,  tlinuifili  »  vt'iit 
6  inches  deep,  with  0  inches  lioad.  Tbe  niti's  chiiriSHl  arv  S  to  V2  wiKs 
per  inch,  per  day.  Thirty  inches  is  an  avi'i-sim'  sluUv-hoiid :  T."i  lo  IM 
inches  is  reqnired  for  gromid-sluiciii};,  ami  2IH>  to  ;tlW  inches  for  liy- 
draolic,  where  no  sluices  are  used.  AVapes  at  Cariou  «.'ity  an*  $.1  Ma 
day  for  most  kind  of  nitiiiiig.  Pipers  itt  hy(lmuli<-is  and  driltiTs  in  (nii- 
nela,  receive  from  S4  to  $0.  Ohineue  itnnevH,  ^l  75  to  ^'2,  without  tHiaitl ; 
Chinese  cooks,  SS  to  $10  per  week,  witU  tuard.  Flour  of  home  pnHhie- 
tion  commands  $9  per  barrel;  the  finest  brands,  i^lll.  Oiits,'l.l  eent  [mt 
pound  ;  wheat,  2J  cents ;  i>otatoes,  I4  to  li  eents}  cabl>»)r(.>s,  '2^  Ut  ;i  cents. 
Tbe  cheapness  of  af^ionltaral  prodtiets  arisen  fnna  the  fitet  that  tlio 
troops  and  jMists  maintained  by  the  covernnieitt  in  this  region  diirint; 
[      the  Indian  war  stimulated  a  cousideniblu  farming  induntry,  eH|HH<ially 

>  alonf^themagniflcentlyproductivebottom  lands  of  the  flohii  Day'N.    The 

*  high  prices  paid  for  hay,  oats,  and  other  sup))1ies,  madit  this  bnHint<sH  very 
profitable ;  but  the  peace,  aud  tbe  cousi'quent  withdrawal  of  t  he  I  rtxiiiH, 

;  has  caused  a  collapse.  The  farmersof  the  John  Day's  Valley  vannot<  ail'onl 
to  ship  their  products  to  moru  i>opu1ous  iX'^ioiiM,  nor  can  they  Hud  lui 
adequate  market  at  home.  A^icultm'o  will  theivt'oru  tt-miMirarily  lan- 
enisb,  untU  mining  revives — an  event  which  will  be  hasteuud,  nt>  doubt, 

>  j    %  the  present  low  prices. 

:-j  With  regard  to  genei-ol  merchandiHe,  the  prices  at  Cafion  i'ily  ar<^ 

•  abont  equivalent  to  those  at  I'oitland,  with  tlie  fieight  added.  This 
;  I  aiDOUiits  to  '1  or  4^ cents  per  iwund,  Jioaid  at  hotels  in  Canon  1  'ity  ^7 
J  to  $S  per  week.    There  are  in  the  vicinity  four  siiw-mills,  when:  IuiuIkt 

ran  be  had  at  $20  to  830  i>cr  thousand.    Conl-wo(ni  in  delivei-ed  ut  *« 

tot7. 

4        The  great  ^'ariation  in  the  quality  of  the  jihicor  gold  of  tins  eountji^' 

I     Ia,  I  tlimk,  a  special  mdicatiou  of  its  various  origin.     In  olliei'  words,  it 

should  eni-ourage  the  behet'  thut  numerous  ditferent  quart/,  veiim,  cut 

'     by  tbe  deep  ra\ines  of  the  John  I>ay's  and  its  trihutaries  havc!  lurniNlieii 

the  gold  DOW  found  in  aud  along  the  streams.    This  iKdief  in  coiilirnieil 

by  discoveries  already  made ;  aud  it  is  Ktiikingly  illustriiterl  in  the  works 

of  the  Prairie  Diggings  Miuing  Company,  about  tivu  luilcs  cast  of  (^inon 

City. 

The  Prairie  Diggings  claims,  as  tlio  name  indicates,  were  originally 
gulch  or  placer  mines  upon  the  elevated  rolling  surface  of  one  of  the 
foothills  east  of  Caiion  Creek.    The  guleli  is  almost  dry  in  KUmnicr. 
The  circumstance  that  no  gold  occurred  in  it  alMive  a  c<;rtaiii  plotre,  Im;- 
low  which  the  digi^ings  were  rich,  hnl  to  tli(t  dis(:o\'cry  at  thai  jdiice  of  a 
large  body  of  auriferous  quartz  cnt.s-sing  tbo  gulch.    This  lof:ality  illus- 
trates, in  a  striking  mauuer,  tlie  formation  of  pluuT  deposit.')  fn>in  quart/ 
lodes.    The  conntry-rrK-k  is  dark  slate,  turning  red  ou  exjioiturc.     A  lielt 
of  qoartz  and  slate  apparently  40U  feet  wide,  coursing  northeast  and 
soathveM,  aud  dipping  sixty  degrees  southeast,  has  been  i^xjKwtl  by 
[     Uk  erosion  of  the  gulch.    The  channels  of  (luartzarc  se|»ar»ted  liy  slat^-, 
I    aad  have  nrceived  dill'eieiit  names  us  sc|*ai'ate  veins.    Of  the.s<!  ti»: 
E.    Waterloo  and   L  X.  L.  are  tlie  most  ]troniinent.    Tbe  width  of  4IKI 
I     feet,  above  mentioned,  is  possibly  illusor}'.    In  any  case,  it  onlj  refcrf* 
c     to  the  dLftance   between   the  extreme  veins  or  ehannels  of   quarts 
E    oa  either  edge  of  the  group;   and  quite  probably  this  a|iiiearan<;<i  of 

1  width  has  been  produced  by  a  slide  from  the  upif<^r  veins  of  a  con^idcr- 
■  Mt  aectioo.  If  this  were  the  case,  the  same  scries  of  rocks  would  In: 
«   twkie  represeDted  in  the  gnlch,  but  the  upi*er  veius  would  \m  tbe  true 

2  ^Hi  lad  woald  be  found  to  continue  in  coarse  to  the  uurthea.'^t  and 
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traced  by  outcrop  on  either  side  tlie  gulch,  and  the  masses  below 
seem  to  be  but  a  repetition  of  these,  llie  exact  width  of  the  belt  is 
tkerefore  matter  of  doubt.  A  shaft  30  feet  deep  on  the  Waterloo 
shows  a  vein  of  11  feet  inclosed  in  slate,  and  a  pit  of  10  feet  on  the 
I.  X.  L.  exposes  a  vein  of  6  feet,  also  in  slate.  But  the  outcrops  of 
these  and  the  other  veins  distributed  through  the  gulch,  aflTord  an  enor- 
mous quantity  of  decomposed  auriferous  material,  which  has  only  to  be 
dug  up  and  wheeled  into  the  mill.  This  was  built  in  18C8,  at  the  Vulcan 
Works,  Sah  Francisco,  and  is  calculated  for  ten  stamps,  though  only  five 
have  hevn  actually  erected.  Weight  of  stamps,  040  i)ounds,  drop  11 
inches,  70  times  per  minute.  Discharge,  No.  2  Kussia.  Power,  water- 
wheel  40  feet  in  diameter,  4  feet  breast,  supplied  by  a  ditch  from 
the  hills  above.  The  average  capacity  of  such  a  battery,  running 
at  this  speed  on  ordinary  quartz,  should  be  about  7.8  tons  daily.  This 
mill  crushes  ten  tons  in  twenty-four  hours,  and  is  even  claimed  to 
have  reduced  200  tons  in  a  run  of  12  days.  The  excels  over  the 
general  average  is  to  be  ascribed  to  the  peculiarly  friable  nature  of  the 
material.  The  average  yield  of  considerable  quantities  mille<i,  I  believe 
to  have  been  about  $8  50  per  ton.  With  the  present  almost  nominal 
cost  of  extraction,  and  transportation  only  a  few  yards  to  the  mill,  the 
water-power,  and  simple  amalgamation,  (battery-amalgamation,  20-foot 
blanket-sluices,  20-foot  copper-plated  sluices,  Knox  pan  for  blanket- 
washings,)  and  the  fineness  of  the  gold  obtained,  (nearly  .900,  it  is 
said,)  this  property  ought  to  pay  handsomely,  if  the  ore  yields  over  (3 
per  ton.  Actual  figures  of  working  results  iire  withheld  on  account  of 
a  pending  litigation.  This  is  itself  an  indication  of  a  profitable  enter- 
prise. People  do  not  generally  go  to  law  over  worthless  claims.  It  is 
jvhen  an  enterimse,  outliving  the  perils  of  speculation,  mistaken  or  dis- 
honest management  and  ignorance  of  the  methods  necessary  to  its  pros- 
ecution, begins  to  sliow  signs  of  certain  prosperity,  that  the  last  and 
greatest  enemy  assails  it. 

The  veins  of  Prairie  Diggings  strike  directly  toward  the  upi)erpartof 
Canon  Creek,  and,  very  likely,  belong  to  a  system  which,  from  its  posi- 
tion, must  be  traversed  by  the  numerous  rich  gulches  and  canons  enter- 
ing the  John  Day's.  In  this  belt  of  country,  therefore,  I  look  for  further 
discoveries  of  important  and  valuable  quartz  lodes. 


CUAPTER  XXXIII. 

UNION  COUNTY. 

This  coimty  is  bounded  north  by  the  Walla- Walla  Valley,  in  Wash- 
ington Territory,  on  the  forty-sixth  parallel  of  north  latitude;  east  by 
Snake  River,  which  separates  it  from  Idaho;  south  by  Baker  County, 
and  west  by  Umatilla  County.  Between  the  Blue  Mountains  on  t£e 
west,  and  the  ranges  of  Eagle  Creek  and  Powder  River  on  the  east,  is 
the  large  agricultural  and  grazing  valley  of  the  Grande  Ronde.  The 
abundant  water,  timber,  and  fertile  soil  of  the  county  are  causing  its 
rapid  settlement  by  immigrants.  The  principal  towns  are  La  Grande, 
the  county  seat,  on  the  Umatilla  and  Boise  mail  road.  Union,  fifteen 
miles  southeast  on  the  opposite  side  of  the  viiUey,  Forest  Cove,  iSam- 
mersville,  and  Orodell.  The  principal  mining  districts  are  in  the  Eagle 
Creek  Mountains,  striking  the  eastern  edge  of  Powder  River  Valley,  sad 
on  Eagle  Greek,  a  tributary  of  the  Snake.    These  mountains  abound  in 
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gold,  silver,  and  copper,  but  Lave  been  only  half  explored.  The  prin- 
cipal district  is  called  Cooster.  It  is  twenty  miles  square,  on  IMne  and 
Eagle  Creeks,  and  employs  at  present  about  two  hundred  and  lil'ty  men. 
The  amount  of  good  placer  ground  would  support  two  or  three  thousand 
but  for  the  scarcity  and  dearness  of  water.  Bronk  &  Petre,  the  i)n)- 
prietors  of  a  ditch  eleven  miles  long,  bringing  water  from  Eagle  Creek 
to  the  claims,  charge  twenty-live  to  fifty  cents  per  inch.  More  than  a 
dozen  quartz  ledges  have  been  more  or  less  prospected.  The  Ivjiight 
ledge,  on  which  Carter  &  Co.  and  Bronk  &  Co.  own  claims,  varies 
in  width  from  six  inches  to  four  feet.  The  former  tirm  has  a  small 
5-stamp  mill  in  operation.  The  Gem  lode  is  occupied  by  two  com- 
panies, the  La  Grande  and  the  Humboldt.  The  ore  contains  more 
salphui'ets  than  pure  gold,  and  the  companies  are  both  in  debt  find  idle. 
The  Lii  Grand  Company  has  a  10-stanip  mill,  and  the  Uumboldt  Com- 
pany a  10-stamp  mill  and  arnistra.  Neither  the  mining  nor  the  metal- 
lorgical  operations  api)ear  to  have  lH>en  intelligently  and  skillfully 
carried  on.  The  only  apparatus  for  saving  gold  in  the  mills  was  copjMjr 
plates,  which,  of  coiu'se,  were  ineffective  in  the  treatment  of  the 
solphurets. 

Concerning  the  Lake  district,  which  lies  in  Evart,  Jackson,  and  Wasco 
Counties,  Oregon,  and  Siskiyou  County,  California,  Mr.  J.  Wassen 
writes  iu  the  Overland  Monthly  lor  February,  1S(>1),  as  follows: 

Coming  fi-om  the  northeast,  the  Blue  range  of  Oregon,  (a  continuation 
southwest  of  the  Salmon,)  tlie  Cascade  range  from  the  noith,  and  the 
Sierra  from  the  south,  blend  into  or  form  a  vast  stepi>e  or  table-land  of 
lava  and  sage  fields,  interspersed  with  a  score  of  lakes  in  size  varying 
from  five  to  forty  miles  in  length  and  proportionate  width.  This  high 
separating  belt  of  land  and  water  comnien<*es  at  the  Owyhee  lliver,  and 
extends  westward  to  the  mountains,  running  at  right  angles  with  the 
ocean — a  length  of  three  hundred  miles,  and  an  average  breadth  of  one 
hundi*ed  and  iifty.  There  are  three  dist  Inct  cha  ins  of  lakes  in  this  district : 
.The  eastern,  known  as  the  Warner,  inclusive  of  the  Harney  and 
Malheur.  The  second  chain  of  lakes  may  be  called  the  Goose  Lake, 
including  its  northern  links — Abert,  Silver,  and  other  smaller  lakes. 
Goose  Lake  nestles  in  the  extreme  north  (Mid  of  the  Siena  an<l  is  the 
source  of  Pit  Itiver,  the  main  branch  of  the  Sacramento.  This  fact 
bas  In^n  dis]>uted,  owing,  i>erliaps,  to  the  ouilet  being  underground  in 
the  dryer  sc»asons.  The  third  and  last  ami  l:ug(»r  of  the  several  chains 
U  the  Klamath,  embracing  Wright  and  llhett  Lakes  further  south.  The 
Warner  lakes  string  along  more  likc^  a  river,  and  the  rapid  current,  set- 
Ting  north  at  all  timers,  is  suggestive  that  this  line  of  water  is  really  the 
outcropping  of  a  long  subterranean  stream.  The  amount  of  water  is 
apimrently  more  than  the  natural  drain  of  the  country  adjacent,  and  the 
outline  of  a  great  river  channel  is  distinctly  traceable  to  the  lakes  of 
Harney  and  Malheur.  The  latter,  however,  are  strongly  tinctured  with 
the  alkaline  soil  surrounding.  The  variety  and  great  quantity  of  lish 
for  which  the  streams  fetidiug  these  lakes  are  noted;  the  myriads  of 
rater-fowl  of  ever^-  conceivable  species  that  make  these  lakes  their  sum- 
mer resort,  and  the  countless  numbers  of  dei4',  antelope,  and  larger 
game,  contribute  principally  to  make  the  district  of  the  lakes  what  it 
sorely  is,  the  happy  hunting  grounds  of  the  expiring  race.  They  are 
hardly  to  blame  for  the  tenacity  displayed  in  its  defense.  This  broad 
pass  in  the  mountains  from  east  to  west,  furnishing  the  wily  savage 
with  a  hundred  avenues  of  escajH*,  to  the  right  or  h^ft,  with  his  i)lunder 
and  his  life.  The  shelving  shores  of  the  lakes  furnished  him  warm 
winter  shelter,  and  the  great  depressions,  natural  trails  free  from  snow 
in  the  severe^st  seasons.    These  trails  are  carefidly  llanked  at  favorable 
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intervals  with  little  bastions  and  semi-circular  breastworks  of  loose 
stones,  mementoes  of  Indian  skill  and  strategy.  Aside  from  any  known 
or  prospective  material  resource,  tlie  district  of  the  lakes,  with  its  dense 
forests  and  weird  deserts,  picturesque  mountains,  and  delightfid  valleys, 
and  silent  waters  inclosed  by  i)erpendicular  walls  of  mysterious  forma- 
tion, must  ever  be  a  scene  of  enjoyment  for  the  tourist  and  lover  of  all 
that  is  grand,  beautiful,  and  peculiar  in  nature. 


CHAPTER  XXXIV. 

BAKER    COUNTY. 

Tliia  is  the  extreme  southeastern  county"  of  the  State.    It  is  bounded 
north  by  Union  County,  east  by  Idaho,  south  by  Nevada,  and  west  by 
Grant  County,  and  contains  about  5,000,000  acres.    The  northern  half  of 
the  east  boundary  is  the  Snake  River ;  the  North  Fork  of  Powder  River, 
and  the  main  river,  constitute  the  north  boundary ;  and  the  Owyhee  nma 
forone  hundred  miles  through  the  southeastern  part  of  the  county,  enter- 
ing at  the  southeast  comer,  and  emptying  into  the  Snake  afew miles  south 
of  the  old  Fort  Boise.    Tlie  southwest  part  of  Baker  Count^'is  traversed 
by  Crooked  River,  which,  with  its  tributaries,  waters  numerous  small 
valleys.    This  region,  and  the  I'egion  of  the  lakes,  was  until  recently  so 
infested  with  hostile  Indians  that  explorations  were  very  difficult.    It 
has  been  crossed  in  every  direction,  however,  by  prospecting  x>arties, 
and  is  one  of  the  sections  in  which  we  may  look  for  future  discoveries 
of  importance.    Malheur  River  crosses  the  center  of  the  county  from 
outlying  ranges  of  the  Blue  Mountains  in  Grant  County,  on  the  west,  to 
the  Snake  River,  on  the  east.    Its  numerous  cascades  funiish  abundant 
water-power,  and  it  has  extensive  and  fertile  bottom-lands-    Agricul- 
ture in  Baker  and  Grant  Counties  requires  only  accessible  markets  to* 
make  it  thrive.    Nature  has  done  all  that  could  be  demanded  in  the  way 
of  soil,  climate,  and  facilities  for  natural  roads.    Burnt  River  and  Pow- 
der River,  with  tributary  streams  in  the  northern  half  of  the  county, 
have  been  the  scene  of  active  and  extensive  placer-mining,  though  the 
res(mrces  of  the  region,  in  this  respect,  are  even  yet  scarcely  known. 
The  amount  of  land  improved  in  the  county'  is  about  5,000  acres,  or  one- 
thousandth  part  of  its  area.    The  i)opulation  is  estimated  at  3,700,  and 
the  property  valuation  is  8396,326.    The  stage-road  from  Umatilla  to 
Boise  and  Salt  Lake,  the  military  road  from  the  Dalles  to  Salt  I^ke, 
and  the  old  emigrant  road,  with  other  practicable  routes,  cross  this 
county.    The  principal  towns  are  Auburn,  the  county  seat,  Qinless  Baker 
City  has  quite  recently  received  that  distinction,)  I3aker  City.  Express 
Ranch,  Farewell  Bend,  Eldonido,  Malheur  City,  and  Amelia  City. 

The  following  are  the  names  of  the  various  mining  districts  in  this 
county,  as  taken  from  the  books  of  the  county  clerk : 

Blno  Caflon  or  Auburn,  ten  miles  southwest  from  Bnker  City. 

Sparta  or  Elilorado,  thirty  miles  south  from  Baker  City. 

Piouocr  or  Clark's  Crock,  twunty-slx  miles  south  from  Baker  City. 

numlioldt  or  Mormon  Basin,  thirty-live  miles  south  frx>m  Baker  City. 

Eastou  or  Amelia  City,  fort^  miles  south  from  Baker  City. 

Willow  Crt»ek,  forty  miles  nrom  Baker  City. 

Webfoot  Basin,  l>etween  Powder  River  and  Burnt  River,  twenty  miles  soatliwwt 
from  Baker  Cit^. 

Rye  YaUey,  ei^i^ht  mUes  from  Mormon  Basin,  thirty-three  miles  soatheaat  fromBakflT 
City. 
BnlVs  Run,  on  Bnmt  River,  forty  miles  from  Baker  City. 
Oro  Grande,  on  Burnt  River. 
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Fort  SnmMr.  new  Powder  Biver.  twenty  milvd  w<«t  fnini  Anbnm. 

Bock  Cm^  on  ireal  ed^  oT  the  vallej-,  twolve  niil*»  (Wim  ]takiT  Cilj". 

Focafaonta*,  on  wrsi  ei\gt  of  the  rnllev,  eiitht  milca  ttom  Bnkor  Cit^. 

Unioii.  nn  the  we«t  wlpr  of  the  vBlley.  eight  miles  from  B.tker  City.' 
The  older  districts,  discovered  as  early  as  lS(i2,  and  worked  with  more 
or  less  steadiness  ever  since,  arc  Bine  Cnuon,  Pioneer,  Haniboldt  Basin, 
and  Rye  Valley.    They  are  all  good  yet,  eoiitaiiiinfrlarpe  areas  of  |ilaoor 
diggings  that  will  jiay  from  $3  to  $16  or  ^'M  per  day  to  the  luind. 

i'  The  Aiibam  caini>,  in  Bhic  Caiion  distri<'t,  hiis  Imh'Ii  more  nearly 
exhansted,  perhaps,  than  any  other  iniportattt  one  in  the  cininty  j  yet 
even  at  Anbnm  there  is  gronnd  euough  yet  iinworkwl  to  fnmish  pn>tit- 
■  able  employment  to  larjre  nninbera  of  miners  for  several  years  to  eonie. 
The  frreat  diffirulfy  is  the  inadequate  supply  of  water.  This  camii  is 
situated  on  a  tribntarj'  of  Powder  River,  and  ronnecteil  by  a  very  line 
j  road  with  Baker  City,  in  the  main  valley,  at  present  the  most  tnipiirtnnc 
!  md  thriving  town  in  the  connty.  The  giik'h  at  Anbum  does  not  snpply 
I  wter  enough  for  mining,  and  the  principiil  source  is  the  ditch  of  the 
I  ADbttm  Canal  Company,  thirty  miles  lonp,  (tompteted  in  1803,  nnd  tnwt- 
1  inff,  with  reservoirs,  &c.,  more  than  $200,(M)0.  There  are  now  at  work 
j  in  this  district  about  100  whites  and  150  Chinese. 

I      Siaata  dittriet  contains  two  flonrishing  ^ow^>s,  Eldorado  and  Malheur 

I    City.  Me85r8.CarterandPackwoodbave200Chinamenatwork,bmhling 

I   1  ^tch  forty  mile.s  long,  by  means  of  which  they  exi»ect  to  fhirnish  a 

'    large  supply  of  water  for  the  season  of  1870.    lleeves  &  Co.  have  als*>  a 

small  ditch.    The  little  work  hitherto  done  in  the  district  indicates  that, 

Bith  sufficient  water,  :;,000  men  could  find  claims  that  wonld  yield 

handsomely. 

Ea$ton  dittrict  has  one  town,  Ajnelia  City.  The  prospct'ts  in  this 
camp  are  good ;  the  gold  is  very  Bne,  worth  ^17  GO  per  ounce. 

Fort  Sumter  dUtrict  contains  a  large  number  of  placer  claims,  and 
some  promising  quartz  lodes,  which  the  owners  are  too  i>oor  to  develop 
M  present. 

•  Buirt  Ran,  Oro  Grande,  and  yVei>foot  Basin  are  new  districts,  which 
promise  well. 

Pioneer,  Humboldt  Baxin,  and  Eye  TaUeg  are,  as  already  remarke*!, 
among  the  oldest  districts  in  the  connty,  and  still  remain  among  the 
best.  They  contain  large  areas  of  good  placer  ground.  During  the 
rammer  of  1860  a  nugget  of  40  ounces,  worth  $C4(i,  was  tbuud  iu  ilnm- 
boldt  Basin.  The  gold  from  these  camps  varies  ni  value  th)m  914  to 
118  50  per  ounce.  Mining  is  carried  on  with  iron  and  canvas  hydraulic 
pipes,  or  with  ground-sluices,  Bocking  pays  well  in  Humboldt  Basin, 
where  men  have  realized  as  much  as  $70  to  $90  per  day  of  eight  honrs, 
by  this  rude  method.  There  is  no  ground  nnloc^ted  in  this  camp ;  bnt 
in  all  the  others  there  are  many  good  chances  yet  open.  Quartz  ledges 
«FB  discovered  every  season ;  but,  as  a  rule,  placer-mining  continues  to 
pay  too  well  to  allow  much  attention  to  be  turned  to  this  more  perma- 
nent, bat  more  difficult,  branch.  A  "pocket vein,"  the  Niagara,  in  Hum- 
boldt Basin,  iiiriiished  in  1803  some  remarkable  si>ccimens  of  qnartit, 
Kadded  with  gold. 

Sift  Valley  district  ba«  been  successfully  worked  for  four  years  past, 
bnt  the  gold  is  of  low  standard — about  .740.  The  amount  of  silver 
aixed  with  it  led  to  the  belief  that  silver-bearing  veins  might  be 
bond  in  the  district.  Since  my  return  from  Oregon.  I  have  receivwl 
Bibrmatioii  of  the  discovery  of  five  or  six  ledges  of  silver  ore,  rejiorted 
to  be  of  extraordinary  richness.  Some  of  the  croppings,  smelte<l  out 
^D  a  blacksmitli's  forge,  yielded  at  the  rate  of  47,000  to  $9,000  per 
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ton.  One  of  the  lodes,  tbe  Green  Discovery,  is  18  inches  to  2  feet  wide 
at  the  outcrop.  These  claims  have  been  eagerly  taken  up,  and  owners 
are  very  sanguine  over  the  expected  results  of  next  year's  operations. 
The  snow  prevents  active  working  in  the  winter. 

There  are  hill,  gulch,  and  placer  mines  all  the  way  up  Burnt  Eiver 
from  Express  Ranch.  Coarse  gold,  worth  $18  per  ounce,  is  found  on 
the  steep,  high  points  from  20  to  50  feet  above  the  river,  and  the 
whole  country  is  full  of  quartz  lodes,  which  have  furnished  the  gold  of 
the  alluvial  deposits,  but  which  are  as  yet,  except  in  a  very  few  loc^ili- 
ties,  unknown  and  unheeded. 

In  August,  18G9,  a  rich  placer  field  was  discovered,  (reported  to  yield 
"82  per  shovelful  of  dirt,^)  on  a  small  stream  entering  Snake  Eiver,  a 
few  miles  below  the  mouth  of  Burnt  IMver,  fifty  miles  southeast  of  Baker 
City.  During  the  excessively  dry  season,  30  or  40  men  have  "  made 
wages"  on  the  bars  of  the  Snake  itself,  where  there  is  ordinarily  too 
much  water  to  permit  bar-mining. 

Union  district  contains  nothing  of  importance  except  the  somewhat 
celebrated  gold  mine  of  Colonel  Euckel.    This  is  situated  eight  miles 
east  of  Baker  City,  on  the  eastern  slope  of  a  range  of  hills,  overlooking  a 
large  interior  basin,  across  which  for  many  miles  may  be  seen  the  gleam- 
ing, white,  dusty  line  of  the  old  emigrant  road.    The  hills  arc  usually 
covered  with  bunch-grass ;  but  this,  at  the  time  of  my  visit,  had  been 
devastated  by  creeping  fires,  giving  to  the  whole  landscape  an  inex- 
pressibly desolate  appearance.    The  little  gulch  which  crosses  the  vein 
or  veins  of  this  mine,  and  debouches  into  the  plain  below,  is  possessed, 
however,  of  a  good  si)riug,  and  presents,  even  in  a  dry  season,  some 
touches  of  greenness.    I  believe  the  quartz  lodes  were  discovered  by 
teamsters,  tracing  up  the  float-quartz  found  in  the  gulch,  which  was  suc- 
cessfully worked  as  a  pliic<?r  for  some  years.    There  are  a  few  other 
locations,  but  notliing  developed. 

The  workings  are  on  two  veins,  or  two  parts  of  the  same  vein,  called 
respectively  the  Union  and  the   Eocky  Fellow,  the  principal  mine, 
shown  in  the  diagram,  being  on  the  Eocky  Fellow.    The  course  of  the 
latter,  which  api>ears  to  be  the  main  lode,  is  northwest  and  southeast, 
along  the  east  face  of  the  mountain ;  and  its  dip  generally  northeast, 
but  varying  from  45^  to  80°.    The  Union  workings  on  the  northwest 
show  that  vein  to  course  some  20^  nearer  east  and  west ;  and  this  course 
would  inevitably  bring  the  two  together.    I  think  the  vein  exposed  in 
the  principal  mine  includes  both  branches  united  into  one  vein.    The 
workings  have  not  been  connected  so  as  to  show  the  point  of  junction. 
This  vein  varies  in  width  from  six  inches  to  twelve  feet,  averaging  three 
feet.    The  outcrop  is  perhaps  600  ieet  or  more  above  the  great  valley, 
and  a  little  more  than  300  feet  above  the  point  in  the  foot-hills,  where 
the  company's  house  is  situated,  near  the  spring.    The  ore  is  quartz, 
carrying  free  gold,  with  a  very  small  proportion  of  sulphurets  of  iron 
and  copper.    Much  of  the  quartz  has  a  milky  appearance,  and  shows 
green  spots  and  stains,  (not  copper,)  like  that  of  the  mother  lode  in 
Mariposa,  California.    The  best  quartz  is  banded,  and  full  of  dark  spots 
and  seams.    It  is  said  to  be  pretty  hard  to  crush,  but  to  have  yielded 
for  months  more  than  $20  per  ton.    The  position  of  the  mine  facilitates 
opening  by  cross-tunnels,  two  of  which  have  been  nin ;  the  first  or  upper 
one  292  feet  vertically  above  the  house,  cutting  the  lode  at  105  feet  firoia 
its  mouth ;  and  the  lower  one,  122  feet  above  the  house,  cutting  the  lode 
at  424  feet,  and  190  feet  vertically  below  the  outcrop.    The  ground  laid 
open  by  these  tunnels  and  the  drifts  shown  in  the  diagram  has  been    i 
nearly  exhausted.    To  the  southeast  the  vein  grows  harder  and  pooreTt  ^ 
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I  believe  there  is  little  encooragement  to  extend  the  drifts  in  that 
ttioD.  To  the  Qorthwest  it  appawntly  diiidea,  and  possibly  me 
on  takes  the  best  part  of  it.    The  most  promising  direction  lor  opeu- 


aew  gmmd ia  therdbie  in  deptit,  aud^a  shaft  has  been  sank  for  u 
r  leva  below  that  of  tfae  long  tanner  * 


e  long  tanneL    The  timbering  throagtiQaX,  ^!b*£ 
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works  is  good,  and  the  tunnels  and  shafts  give  excellent  ventilation  mid 
perfect  drainage.    The  new  workings  below  the  tannel  level  are  not 
mnch  troubled  with  water,  as  there  seems  to  be  for  the  small  quantity 
of  water  in  the  hills  a  subterranean  outlet  to  the  spring  at  the  base.  On 
the  Union  vein  a  shaft  has  been  sunk  90  feet,  and  much  quartz  extracted 
from  drifts  and  stopes  said  to  have  yielded  in  the  aggregate  $30,000. 
No  machinery  has  been  required  in  the  main  workings  hitherto,  except 
'  the  cars  which  transport  on  to  the  mouth  of  the  long  tunnel,  where 
^it  is  dumped  into  wagons  and  hauled  to  the  12-stamp  mill  at  Baker 
City.    Under  these  favorable  conditions,  the  cost  of  extraction  being 
only  $4  per  ton,  and  the  cost  of  hauling  $4,  the  mine  has  yielded  large 
profits ;  but  outside  operations  are  said  to  have  embarrassed  the  pro- 
prietor, and  the  property  is  now,  I  am  told,  involved  in  litigation.   Only 
a  few  men  were  at  the  spot  when  I  visited  it,  and  the  mill  was  standing 
idle.    This  mine  has  every  appearance  of  extraordinary  value ;  but  it 
has  been  pushed  hard  for  immediate  revenues,  and  the  result  is,  that 
new  ground  must  be  opened  before  the  former  flourishing  production 
can  be  renewed.    Its  well-defined,  persistent,  and  productive  character, 
and  the  fact  that  it  is  the  only  development  of  the  kind,  to  my  know- 
ledge, in  a  county  which,  I  am  convinced,  will  hereafter  take  a  high 
rank  in  quartz-mining,  led  me  to  give  it  a  careful  examination.    I  tr^ 
it  will  soon  be  worked  again  with  vigor  and  success. 
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SECTION  IV.— IDAHO- 


CHAPTER  XXXV, 

GENERAL  REMARKS. 

tidaries  of  this  Territory  have  been  changed  so  often  that  a 
I  of  the  present  lines  may  not  be  amiss, 
d^oins  on  the  north  the  British  possessions;  its  western 
LS  formed  in  it«  northern  part  by  a  line  mnning  along  longi- 
Qstj  which  separates  it  from  Washington  Territory,  to  a  x>oint 
de  460  north ;  from  here  it  follows  the  course  of  the  Snake 
le  neighborhood  of  latitude  43°  45',  when  it  follows  again  the 
longitude  4(P  west,  to  the  intersection  of  the  northern  line  of 
»f  Nevada  in  latitude  42o  north.    Its  southern  boundary  line 
at  latitude  eastward  to  about  longitude  34°  west,  where  it 
western  boundary  line  of  Wyoming.    From  this  point  north- 
eastern line  separates  the  Territory  from  Wyoming  to  near 
o  west,  and  from  here  on  it  takes  a  northwesterly  course  along 
t  of  the  Bitter  Boot  and  Eocky  Mountains  to  a  point  in  about 
o  4(y  north  and  longitude  39o  west,  and  then  runs  along  longi- 
>  where  it  crosses  the  national  boundary  line  on  the  norm 
ory  adjoins  on  the  east  Wyoming,  a  small  part  of  Dakota, 
na.    Its  area  is  at  present  86,294  square  miles.    The  Terii- 
Lned  by  the  tributaries  of  the  Columbia  River,  the  principal 
ich  are  Clark's  Fork  in  the  north  and  the  Snake  River  with 
s,  the  Clear  Water,  Salmon  River,  Payette,  Boise,  and  many 
s  in  the  south.    It  is  copiously  watered  and  very  mountainous, 
cipal  quartz  mines  are  situated  in  the  southwestern  part  of 
>u  y  hee,  Idaho,  Boise,  and  Alturas  Counties,  the  former  taking 
Placer  diggings,  more  or  less  extensive  and  important,  are 
most  all  parts  of  the  Territory ;  the  best  known  and  most 
ones  are  those  of  the  Boise  basin,  those  along  the  head- waters 
fion  River,  the  Clear  Water,  and  the  Kootenay  diggings, 
ke  most  of  the  Pacific  mining  districts  which  depend  mainly 
rs  for  theii'  production  of  gold,  has  suffered  severely  from  the 
iry  lack  of  water  daring  the  present  season.    Indeed,  it  may 
iaiil  that  there  has  been  no  season  this  year  at  all,  so  early 
iuins  upon  which  the  miners  rely  fail  to  supply  water  sufficient 
hes  and  sluices.    There  has  been  a  little  bar  mining  rendered 
the  low  water  in  the  Snake,  Boise,  and  other  rivers ;  but  I 
of  nothing  remarkable  in  the  way  of  profits  from  this  source. 
:  has  merely  paid  small  wages  to  a  few  men  who  were  willing 
lis  method  of  occupying  the  time  until  either  fall  rains  or 
VH  should  enable  them  to  return  to  their  more  remunerative 
lis  stiite  of  things  is  always  favorable  to  new  discoveries, 
and  enten>rising  pioneers  in  the  mining  regions,  when  they 
o  leave  their  regular  employment,  generally  start  out  on  pros- 
xs.    It  is  actual  economy  to  take  a  horse,  a  pair  of  blankets, 
supplies,  and  travel  in  the  mountains  for  a  few  weeks,  rather 
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than  remain  in  Boise  or  Idaho  City,  paying  board  and  earning  not 
TVlien  work  slacks  and  trade  is  dnll,  the  knowing  ones  begin  to  proi 
new  discoveries,  and  this  will  no  doubt  continue  to  be  the  case  as 
as  any  considerable  portion  of  our  inland  basin  and  Pacific  slope  ren 
unexplored. 

Another  circumstance,  favorable  to  such  discoveries,  is  the  ten 
tion,  in  ISGS,  of  a  long  and  vexatious  Indian  war  in  Idaho  and  Ea 
Oregon.  The  bitterly  hostile  bands  of  outcast  Shoshoues  and  i 
tribes  which  infested  the  Owyhee,  Powder  River,  and  Snake  Val 
rendered  it  dangerous  for  small  parties  to  traverse  those  regions 
almost  impossible  for  them  to  stay  long  in  any  one  locality  and  p\ 
the  peaceful  work  of  discovering  and  testing  metalliferous  dep 
The  \dgorous  and  persevering  policy  of  General  Crook,  who  is  ik^i 
the  best  Indian  fighter  in  the  United  States  Army,  brought  the  w 
an  end,  and  broke,  I  think  forever,  the  power  of  the  savage  euem 
regret  to  see  that  some  depredations  have  recently  occurred  in  Id 
but  in  view  of  the  overwhelming  defeats  and  losses  sustained  b; 
Indians  during  the  Crook  campaign  I  cannot  believe  that  any  se 
trouble  will  again  arise  in  that  quarter.  At  all  events,  a  large  ar 
territory  has  been  open  to  exploration  during  the  past  summer,  and 
pectors  have  doubtless  made  good  use  of  the  opportunity.  Many  o 
reports  brought  in  by  prospectors,  under  such  circumstances,  ar 
doubt  colored  by  the  sanguine  temperaments  of  the  parties.  Only  1 
ful  men  can  bear  the  fatigues  and  hardships  of  such  expeditions.  1 
glowing  stories  fall  upon  the  ears  of  many  who  have  for  the  time  not 
to  do,  and  to  whom  a  journey  of  a  few  hundred  miles  in  the  wildei 
is  but  a  trifling  labor,  if  not  actually  a  pleasure.  The  merchants, 
whose  goods  are  lying  on  their  shelves,  unsold,  by  reason  of  the  c 
tion  of  active  mining  operations,  look  with  favor  upon  anything  ^ 
will  create  "  a  littlb  excitement,"  and  revive  business.  They  can  at 
send  off  and  dispose  of  a  few  wagon  loads  of  otherwise  unsalable 
chandise,  before  the  real  value  of  the  new  Eldorado  has  been  determ 

Making  allowance  for, all  these  sources  of  exaggeration  and  e 
however,  I  think  some  of  the  reported  discoveries  of  the  present 
in  Idaho  will  prove  important.  The  diggings  on  Loon  Creek  liav 
tracted  much  attention,  and  will  probably  produce,  this  year,  cons 
able  gold.  And  finally,  it  must  be  borne  in  mind  that  all  these  allu 
but  comparatively  short-lived,  surface  operations  are  but  preliiuina 
the  discovery  and  exploitation  of  quartz  veins,  in  which  Idaho  is,  1 
persuaded,  by  no  means  deficient. 

Mr.  W.  A.  Atlee,  agent  of  Wells,  Fargo  &  Co.  at  Boise  City,  estin 
the  product  of  the  Territory  in  gold  dust  and  bullion  as  follows: 


Diatrlct 


FlAcerville... 
Centerville... 
Pioneer  City . 
Idaho  City... 
Boise  City. ... 
Owyhee  City. 
Lemhi  City  . . 
North  Idaho  . 
Other  mines. . 

Totol... 


1363,037 

466.  .'iSe 

494, 931 

3, 001, 568 

1,048,716 

1,000.000 

2r>0.000 

1, 875, 000 


13 
4 

2,8 

1,1 

1.4 

1 

1.6 


497,999  5 


9.000.000    I  10,  C 


The  same  gentleman  estimates  the  product  for  1869  at  $8,000,00 
decrease  of  12,000,000.    My  estimate  for  Idaho  in  1868  was  • 
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^7,000,000,  instead  of  $10,000,000 ;  and  I  am  still  relactant  to  admit  so 
great  a  difference,  tbongb  the  express  agencies  are  better  authorities 
than  that  on  which  I  was  then  obliged  to  depend.  I  have  reduced  Mr. 
At1ee*s  figures  for  ISGO  to  87,000,000,  on  the  strength  of  my  o>\ti  obser- 
vations oonceming  the  enforced  inactivity  of  the  phicer  miners  dming 
a  great  part  of  the  season,  iu  many  of  the  most  imiK)rtaut  and  hitherto 
productive  camps.  These  localities  will  revive  again  the  comiug  season, 
which  promises  abundance  of  water. 


CHAPTER  XXXVI. 

OWYHEE    COUNTY. 

The  mines  of  this  county  have  been  repeatedly  described  in  ofBcial 
reports,  and  I  therefore  confine  myself  to  a  condensed  statement,  mainly 
in  tabular  form,  showing  their  condition  in  July,  1869,  and  the  produc- 
tion for  the  year  closing  at  that  date.  The  shipments  from  these  dis- 
tricts amounted  in  18G7  to  $1,000,000,  and  in  1808  to  $1,400,000.  This 
was  not  equally  distributed  among  different  months,  however,  for  the 
year  ending  June  1, 1808,  showed  a  production,  according  to  the  assay- 
ere'  reports,  of  $1,590,378.  The  year  ending  July  1, 1869,  as  shown  in 
the  annexed  returns,  gives  $1,059,500,  and  the  calendar  year,  1869,  for 
which  I  have  not  received  full  returns,  will  probably  give  not  far  from 
the  yield  of  1868.  €rood  authorities  expressed  in  January  the  opinion 
that  the  production  of  1869  would  be  $2,500,000 ;  but  this  anticipation 
was  not  realized.  Prominent  among  the  causes  of  disappointment  was 
the  sudden  collapse  of  the  liising  Star  mine  in  Flint  district,  and  the 
continued  poverty  of  the  Poorman  in  Silver  City  district.  I  give,  in 
addition  to  the  tables,  a  few  diagrams  of  importiiut  and  well-opened 
mines,  as  occupying  less  space  and  at  the  same  time  giving  a  clearer 
notion  than  verbal  descriptions. 
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eomaee  north  and  sonth,  (north  is  to  the  rig^t  hand  in  the  aec- 
od  dips  70°  east,  varying  in  width  firom  one  to  fourteen  feet.  It 
Been  that  there  are  three  distinct  openings,  nncooneoted  vith  each 


Of  ttvse  the  Dortheramoat  belonged  to  one  party,  and  the  princi- 
les,  wiQi  the  shaft  andtnnnelon  the  extreme  left,  to  another.  The 
px>and  ia  now  coDsolidated,  and  the  mine  leased  to  the  Owyhee 
Qy.    The  deepest  shaft  is  155  feet  below  the  snrface.    It  exposes 

body  of  low-grade  quartz  on  the  foot-wall.  At  the  bottom  two 
good  quartz  ($150  per  ton,  mill  valne)  come  ia  sudden^  on  the 
g  wall.  At  T,  a  cross- tunnel,  72  feet  long,  cats  the  vein.  At  the 
of  the  shaft  at  the  extreme  left  begins  the  upper  tunnel,  of  which 
Dp  only  is  shown  in  this  section,  and  contiuaes  eoathward  on  the 
0  feet,  carrying,  it  is  said,  fine  ore  at  the  further  end.    A  is  the 


Mmgiaa  Sia«  Mom,  ownm  TtwnnrT    BraJn.  IM  f««t  tn  Ihi  tiMih 

:  of  the  (HTiguial  Allison  Otanpatiy,  from  the  oross-timael  T.    B, 

Ote  atODes  <rf  the  Linodn  nnmiMnv.  nf  TOtrtita  TbIoiiA.  W\t\(ft>  tcat^. 
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ceuded  to  tbeownersbip.  At  8,  above  the  apper  lerel,  the  vein  was  one  and 
ahalf  foot  wlde,aBdthe  ore  worth  960  to  the  ton:  at  S,  above  the  second 

■jNnuj.nos  I r [ \     level,  the  vein  was  14  feet -wide, 

but  the  quartz  was  worth  only 
(10  per  ton ;  at  S.  below  the 
second  level,  there  were  two 
veins,  each  one  and  a  half  foot 
J  wide.  The  ore  yielded  S60  per 
8  ton,  (assays,  of  coarse,  higher.) 
I  TheloweatleveliConnectedwith 
g  the  north  shaftj  now  carries  ore 
Z  at  both  extremities,  and  alarge 
I  body  of  reserves  may  be  consid- 
I  ered  as  almost  ojiened.  The 
I  ore  of  the  Allison  contains  an- 
^  timonial  sulphnrets,  with  a  lit- 
I  tie  iron  pyrites,  &c.,  in  very 
I  white  qnartzgangue.  It  seems 
g  to  me    to  resemble   strongly 

1  some  of  the  Keese  River  ores. 

2  It  is  to  be  hoped  that  the 
,  Owyhee 'Compaij,  now  woii- 
^  ing  the  mine,  will  sacceed  in 
■^  retrieving  by  it  the  disappoint' 
I  ments  occasioned  by  the  fluc- 
I  tnating  condition  of  the  Poor- 
^  man  mine. 

"  Vein  courses  north  4°  west, 
■|  (north  is  on  the  right  hand  in 
I  the  section,)  and  dips  7°  west; 
g  country  rock,  granite.  At  the 
£  lowest  workings  the  vein  is  two 
^  feet  wide,  and  of  fine  quality, 
^  say  S200  rock.  Theoreof  tliis 
,g  mine  is  characterized  by  grceii- 
s  ish  stains.  It  contains  snl- 
I  phHretofsUvcr,&c.  Peculiar  is 
S  its  proportion  of  gold.  The 
I  bullion  is  worth  8U  50  i>er 
S  ounce.  The  length  of  the  claim 
^.  is  800  feet.  The  location  of  the 
%  (liffercntstope3,S,tndicatestbe 
T  distribution  of  rich  ore.  The 
^  etope  above  the  upper  level  is 
a  40  feet  high  by  100  feet  long. 
^  This  mine  contains  much 
a  ground  which  could  easily  be 
S  opened  with  the  second  level, 

Bi'curing  abundant  reserves. 
The  upper  level  exteods  75  feet 
further  south  than  Is  showD  ia 
the  diagram. 
Poorman  Mine. — This  prop- 
erty belongs  to  the  Owyhee  Silver  Mining  Company,  Full  descriptions 
of  the  vein,  the  ores,  &c,  together  with  statistics  of  the  yield  in  eailto 
petioda,  will  be  found  in  Mr.  Browne's  report  for  1867,  and  my  own  for 
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of  ri-d    -r--  '«'i_«.-i  -tre— r^i  likr  :^r  '.::■■  n-r  exrrt  ■.-:::>■  o:  a  Lirc-r  Iv^lv.or  a 
duiz.    'I  >-:•  .s.-<     SiJi  /»r  zLj  v.si:  .%  v.-::i,v  ?..i>  l^xu  >*.::rv  :r\^-.:i  :*.:-.  *.  *v.\^r 

to  jn-cr:  -:r:r:zz  '_ir^  —.rTTi  I  i.\.l  ::r:v.-.»i.    Tho  vo:::  /»p-.vor>i  :^*  Mao  .« 
sadi-rz.  zr:rL.  ki.^L  L7  i  •:  1:  ••*-  r--^  :liv  v.\,<:.     F::o  ;o>s:v^\:.>  ^v  :-.:o  vvt:: 
panT  ,ir»ir   :•  cv.'ifrr-/."  m^rwt-*:   >v  :!::>  liifvworv,  .r.:il  .iS  :!:o  :irr.. 

foUoTinz  ir  n  ^  r^>ri.:  rv:or:  ni^>n  rhe  prv^iH^ry  by  Mr.  \V:y*t.iiii  A$h- 
boner,  mininz  riijiirr-r : 

The  Iktizzci  of  :iir  cL;:ni  ?.>:in  :he  vein  is  Trn)  iVvr,  and  ir  :s  par:  ot*  wlr.u 
was  lomirriy  ki:.>^rn  i.s  :hr  I'll  Eln:«>r^\  iho  iiorihoni  iv>riion  ot*  ;ho  claim 
beiDg  snll  worked  undrr  thi^  name. 


1 


ii.^o 


The  GoiPEX  CiLiRioT  axi»  Ip.v  Eljiouf. 

The  vein  runs  very  nearly  noith  and  .south,  with  a  stee]>  iudination  to 
the  east.  It  is  encased  in  a  hard  gi-auite,  and  varies  in  widtli  tn>in  one 
to  four  feet. 

The  ore  taken  from  the  mine  is  exceedingly  rich.  It  consists  mainly 
nf  quartz  associated  with  free  jrold  and  silver  and  sulphnivts  of  silver. 
It  yields  in  the  mill  fi-oni  8125  to  nearly  $20(>  per  ton;  the  yield  tV>r  De- 
cember, 18G8,  having  been  at  the  rate  of  6190  74,  and  that*  for  ,]anuary 
blowing  8154  08  per  ton. 

The  Ida  Elmore  Company,  whose  works  adjoin  thosi*  of  the  Ot^lden 
Chariot  on  the  north,  and  which  is  raising  ore  in  every  respect  identical 
wkh  that  produced  by  the  Golden  Chariot,  ran  a  10-stamp  mill  during 
tte  last  year  for  ten  months,  upon  rock  which  averaged  duviug  ttus* 
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whole  period  $148  per  ton.  The  owners  of  this  mine  assure  me  that 
their  gross  prodnction,  since  the  autnmn  of  1867,  has  been  in  the  neigh- 
borhood of  $1,000,000. 

The  Golden  Chariot  mine  is  worked  throngh  a  shaft  250  feet  deep, 
snnk  upon  the  vein  105  feet  south  of  the  northern  line  of  the  claim. 
The  first  level  is  47  feet  from  the  surface,  and  has  been  mn  north  to  the 
Ida  Elmore  line,  and  south  159  feet,  at  which  point  the  ore  became  of 
an  inferior  quality,  and  work  was  suspended.  Above  this  level  all  the 
ore  has  been  removed  to  the  surface. 

The  second  level  is  100  feet  below  the  first,  or  147  from  the  surface. 
North  of  the  shaft,  on  this  level,  nearly  all  the  ore  has  been  worked  out 
to  the  Ida  Elmore  line,  leaving  about  75  tons,  which  will  be  removed 
early  in  March.  South  of  the  shaft  the  drift  has  been  extended  209  feet 
through  ore  which  was  of  excellent  quality  most  of  the  distance.  Stopes 
have  been  raised  from  this  level  toward  the  one  above,  and  it  is  from 
this  portion  of  the  mine  that  most  of  the  ore  is  now  being  taken.  The 
vein  at  the  southern  end  of  this  drift  was  16  inches  wide,  and  work  will 
be  continued  in  this  direction  until  the  end  of  the  ore  shoot  is  reached. 

It  will  be  seen  by  an  inspection  of  the  accompanying  map  that  the 
shoot  is  at  least  50  feet  longer  on  this  level  than  it  was  on  the  one  above. 

The  shaft  has  been  sunk  104  feet  below  the  second  level,  and  drifts 
have  been  started  from  the  bottom  both  north  find  south.  The  vein  at 
the  southern  end  of  the  drift  is  fully  3  feet  wide,  and  the  ore  excellent, 
while  at  the  end  of  the  northern  drift  it  is  about  32  inches  in  width. 

As  soon  as  stopes  can  be  opened  in  these  drifts,  the  work  of  sinking 
the  shaft  will  be  continued.* 

The  accompanying  map  of  this  mine  shows  the  extent  of  the  under- 
ground works  as  they  existed  at  the  date  of  my  examination.  Above 
the  first  level  all  the  ore  has  been  removed  for  a  length  of  205  feet. 

Between  the  first  and  second  levels  north  of  the  shaft,  there  is  a  block 
of  ore  standing  which  will  furnish  about  75  tons.  South  of  the  shafts 
above  this  same  level,  there  are  about  1,125  tons  remaining. 

Below  the  second  level,  and  down  to  the  bottom  of  the  shaft,  the  vein 
has  been  explored  on  two  sides,  and  partially  on  a  third,  and  there  are 
no  indications  which  would  lead  me  to  suppose  that  the  drifts  which  are 
now  being  driven  north  and  south  will  not  develop  ore  equal  in  vidue  to 
that  found  above.  The  second  level  passed  tlirough  excellent  ore  in 
both  directions ;  the  shaft  has  explored  the  vein  104  feet  below  the 
stopes ;  the  appearance  of  the  lower  drifts  is  very  satisfactory,  as  ex- 
posing ore  of  more  than  average  width ;  and .  finally,  the  Ida  Elmore 
shaft,  which  has  been  suuk  50  feet  north  of  Golden  Chariot  line,  about 
30  feet  lower  than  the  shaft  of  this  latter  company,  shows  at  the 
bottom,  as  I  understand,  the  vein  as  being  of  good  width  and  carrying 
excellent  ore.  While  I  entertain  no  doubt  of  the  truth  of  this  state- 
ment, I  was  unable  to  verify  its  accuracy  by  my  own  observation,  as 
there  were  several  feet  of  water  in  the  shaft,  and  the  sides  were  being 
timbered.  I  was  able,  however,  to  examine  a  point  54  feet  down,  which 
would  correspond  to  a  level  24  feet  above  the  bottom  of  the  Gk)ld6n 
Chariot  shaft,  and  there  saw  the  vein  of  more  than  average  width,  and 
carrying  ore  equal  to  any  that  has  been  taken  from  the  mine. 

If  we  now  assume  the  length  of  the  ore  shoot  on  the  third  level  of  the 
Golden  Chariot  to  be  no  greater  than  it  has  already  been  foond  in  the 
one  above,  and  that  the  vein  preserves  the  same  average  width,  the 
block  of  ground  will  yield  more  than  4,000  tons,  or  enough  for  thirteen 

*  Recent  advices  from  the  mine  state  that  this  work  has  been  already  commenoedi 
and  that  there  is  a  great  impioyement  in  the  appearance  of  the  vein  in  the  shaft 
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Qth^  work  at  the  present  rate  of  production,  after  all  tbe  ore  above 
second  level  shall  have  been  exhansted. 

?he  ore  derived  from  this  mine  is  being  milled  by  the  New  York  and 
yhee  Company,  at  a  price  which  vjiries  from  $10  to  $20  per  ton, 
ording  to  the  richness  of  the  rock.  The  work  performed  by  this 
apany  is  excellent,  and  the  results  compare  most  favorably  with  those 
aioed  by  any  other  mill  in  the  country.  The  tailings  assay  only 
n  $8  to  $13  i>er  ton,  or  from  seven  to  eight  i>er  cent,  of  thfe  original 
itents  of  the  ore. 

?he  monthly  product  of  this  mine  at  present  varies  from  300  to  325 
8,  and  the  total  expenses,  including  mining,  milling,  transportation 
ore  from  the  mine  to  tlie  mill,  a  distance  of  2$  miles,  and  all  dead- 
pk,  are  from  $15,500  to  $17,000  monthly. 

?hese  expenses,  when  applied  to  the  ton  of  ore,  appear  high,  but  it 
St  be  borne  in  mind  that  the  vein,  tliough  rich,  is  narrow,  the  country 
k  is  hard,  and  labor  costs  quite  as  much  in  Idaho  Territory  as  in  any 
the  more  recently  discovered  mining  districts  of  Nevada.  Giant 
ffder  is  used  with  great  advantage  and  success  in  tliis  mine  in  sinking 
t  shaft,  and  will  be,  I  am  told,  employed  in  the  stopes.  If  so,  an 
•nomy  of  probably  not  less  than  twenty-live  per  cent,  can  be  realized 
>n  the  cost  of  mining.    . 

Che  mine  is  pro videa  with  all  the  machinery  necessary-  for  successful 
rking.  The  hoisting  works  are  i)owert*ul,  and  amply  sutiicient  for  the 
isent  working  and  future  development  of  the  property.  No  difficulty 
!xperienced  fi-om  water,  as  the  mine  is  comparatively  dry.  All  the 
ildiugs  are  new  and  substantial. 

The  Golden  Chariot  has  paid  dividends  to  its  stockholders  during  the 
«ter  part  of  the  year,  but  I  have  been  unable  to  learn  the  gross 
ounts  of  production,  expenses,  and  dividends.  The  only  items  which 
7e  come  under  my  observation  are  the  bullion  product  for  January, 
bruary,  and  October,  1809,  which  have  been  resi)ectively  $45,030  88,- 
J,027  24,  and  $31,205. 

Cbe  Owyhee  Avalanche,  February  9,  has  the  following  review  of  the 
ding  tields : 

rhile  on  a  tnimp  over  the  War  Eapfle  mountain  last  Tnesday,  wo  caUcd  at  the  Gol- 
Chariot  mino.  Tho  main  Hliaft  is  now  nearly  four  hun<lrecl  feet  <leep,  Hhowinjr  a 
1  from  two  to  three  feet  in  widtli,  richer  than  ever  in  silver,  but  with  a  less  projwr- 
i  of  gold  than  nearer  thr  surfac**.  Most  of  the  ore  now  workeil  is  taken  from  the 
rth  level,  Iwth  north  and  scmth  of  tli«.'  shaft.  The  vein  is  large  and  immeusrly  riih 
th,  and  f»hows  good  average  pay  south.  Considerabh^  fine  ore  is  also  being  takm 
a  the  third  level.  Aftt^r  sinking  about  sixty  feet  <leeper,  another  lev<*l  will  be 
kisil,  which  will  furnish  large  quantities  of  (piartz  for  an  indefinite  long  time.  A 
1  wire  ro]H;  is  used  for  hoisting  purjmsrs,  and  is  well  likeil.  The  engine-room,  blaek- 
tb  8bop,  cari>enter  shtjp,  and  ore-house  an^  conveni<?ntly  arrangeil  and  are  kt'pt  in 
iect  onler.  A  chief  feature  of  tho  establishment  is  the  most  cjxetdlent  ventilation 
he  mine.  A  superabundance  of  fn-sli  air  is  forced  through  a  largf>  pipe  tj»  the  low- 
ilepth  of  working,  bv  means  of  a  machine  attached  to  the  engine,  and  works  ad- 
ibly.  Ore  continually  rattling  down  in  the  shute,  and  teams  busily  engaged  in 
Ihig  it  away,  presents  a  scene  of  activity  that  augurs  well  for  the  business  pros- 
ty  of  the  camp. 

Oftli  of  the  Ciiariot  mme  thirty  or  forty  yards  are  the  works  of  the  Ida  Elmore, 
new  engine-hooso  ami  appurtenance's  are  of  the  most  substantial  kind  and  ap- 
fed  order.  The  waste  dump  is  the  best  in  the  country,  and  will  aiford  unlimited 
lities  for  many  years.  With  Mr.  Schmidt  for  our  guide,  wo  explored  the  various 
les,  tnnnelfl,  and  shafts,  and  everywhere  observed  evidence  of  the  far-famed  and 
l-merit€d  richness  of  the  Ida  Elmore.  The  greatt^st  depth  to  which  it  has  been 
ked  18  407  feot,  where  the  vein  in  size  and  quantity  resembles  that  o^  the  < -hariot, 
spt  the  quartz  is  softer,  and  consequently  easier  worked.  It  does  not  t^ike  m;i'jh 
e  than  half  the  number  of  hands  to  supply  tne  company's  mill  with  ore  ixa  when 
kinff  nearer  the  sarfaee,  where  it  was  harder.  As  in  the  Chariot,  most  of  the  n>ck 
iken  from  the  foarth  level,  althongh  work  is  also  actively  going  on  in  the  third. 

H.  Ex.  Doc.  207 ^16 


242      MINES   AND  MINING  WEST  OF  THE  BOCKY  MOUNTAIN& 

The  main  shaft  will  be  pat  down  about  twenty  feet  farther,  and  then  stoping  will  4 
mence  in  the  fifth  level.  The  deeper  the  mine  is  worked,  the  wider  and  more  r^ 
does  the  lode  become,  and,  as  is  characteristic  with  other  mines  in  Owyhee,  the  go 
displaced  by  silver,  affording  better  average  pay. 

A  fierce  snow-storm  on  the  mountain  prevented  us  from  seeing  a  number  of  o 
mines,  from  which  we  hoar  good  reports.  Good  pay  roek  is  being  taken  from  the  H 
Resort,  discovered  by  the  unfortunate  suicide,  Chauucey.  Judge  W.  R.  McDaniel 
party  have  leased  the  mine  with  a  good  prospect  of  making  it  pay,  as  the  ore  is  ric 
gold. 

The  Bai^ter  shaft  is  down  220  feet,  and  is  yielding  silver  ore  scarcely  inferic 
richness  to  any  in  camp.  Wo  were  shown  a  large  jiiecc  of  quartz,  recently  U 
out,  all  sparkling  with  ruby-silver.  The  Corduroy  mine  is  worked  by  conti 
Quite  a  sensation  has  been  produced  by  a  rich  strike  just  ma<le.  The  same  ma, 
said  of  the  Peck  &  Porter,  which  is  being  actively  worked.  A  mill  will  be  epe< 
early  next  summer  in  the  gulch  close  to  these  niiiieji.  Mr.  Peck  is  engaged  in  get 
the  Potosi  in  shape  for  extensive  working.  Besides  the  mines  above  mentioned, 
Poorman  is  being  worked  as  usual.  Work  is  also  progressing  in  the  Empire,  near  W- 
stock.  The  Sands  Brothel's  are  engaged  in  prospecting  a  discovery  made  on  the  m< 
tain,  northeast  of  Fairview,  last  fall — said  to  be  rich.  It  is  rumored  that  the  Crau 
Dri^gs  will  be  re-opened  the  coming  spring.  The  Surplus  Oro  Fino  will  be  woi 
again  soon.  This,  in  connection  with  the  Oro  Fino,  will  make  things  lively  agai 
tuat  vicinity.  Taken  all  in  all,  nearly  as  miu;h  work  is  now  going  on  in  our  mine 
at  any  period  during  the  last  two  years.  From  present  prospects,  the  bullion  s 
ments  during  the  coming  summer  will  be  much  greater  than  at  any  other  period  in 
history  of  Owyhee. 

Placer  mines, — There  will  probably  be  eight  hundred  men  employed  in  the  pi 
diggings  at  Owyhee  next  spring.  Men  who  have  become  ti^ed  aiid  disgusted  1 
hunting  after  a  big  tiling,  are  now  satisfied  to  work  claims  that  will  pay  Irom  fou 
t-en  dollars  per  day  to  the  hand,  and  plenty  of  suoh  placers  exist  in  this'  county. 
Wagontown  diggings  extend  for  twelve  miles  along  Jordan  Creek.  The  pro8|iect8 
tained  will  justifv  working  as  long  as  water  lasts.  Then  there  is  Blue  Gulch  and  otl 
in  the  vicinity  oi  Boimville,  that  in  many  places  yield  excellent  pay.  Jacob's  Giilc 
not  half  worked  out  yet,  and  will  continue  to  sustain  its  wonted  reputation  for 
nuggets.  The  Florida  Mountain  ditch  is  c<»nn)leted,  and  as  long  as  the  water  lasts 
rich  mines,  hitherto  untouched,  on  the  nortn«»aatem  slope  of  the  mountain,  will 
worketl  to  advantage.  The  pha'^rs  at  the  head  of  Slaughterhouse  Gulch  will  also 
ceive  attention,  and  a  large  quantity  of  ground  will  he  worked  on  Sinker  Creek  auc 
tributaries.  From  careful  eonsi^leration,  wo  confidently  believe  that  the  coming  spi 
will  usher  in  a  great  rt^vival  of  the  placer-mining  interests  of  our  camp ;  the  gold  ( 
produced  will  materially  add  to  the  circulating  medium  and  benefit  the  cliauueL 
tnule. 

The  celebrated  Oro  Fino  mine  was  entirely  closed,  on  account  of  1 
gation,  at  the  time  of  my  visit,  as  it  bad  been  for  a  long  time.  G 
Surplus  Oro  Fino,  herewith  represented,  was  the  only  part  of  the  grou 
to  which  1  was  able  to  obtain  access. 


/^r- 


fr;^- ■'''■■■■'■■  r   .  f% 


Surplus  Ouo  Fino  Mine,  Owyuee  Distiuct.— Scale  100  feet  to  the  inch. 

The  ground  to  the  right  (south)  of  the  dotted  line  is  that  of  the  ( 
Fino.    The  whole  length  of  the  Surplus  Oro  Fino  ground  is  418  ft 
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opes  S  have  been  highly  productive,  and  the  reserves  are  still 
le.  This  property  should  really  be  consolidated  with  the  Oro 
vhich  would  then  be  perhaps  the  most  magnificent  mine  in  this 
icent  district.  The  Oro  Fino  vein,  from  its  great  size  (3  to  14 
ad  regularity  and  uniformity  of  value,  ($40  to  $45,)  has  been  called 
;Ster-lode  of  the  group  in  which  it  is  situated,  comprising  the  Ida 
?,  Golden  Chariot,  &c.  This  vein  certainly  ofters  a  fine  mining 
I,  and  it  is  to  be  regretted  that  legal  complications  have,  for  sev- 
jars,  kept  these  valuable  mines  from  being  worked.  During  the 
?art  of  the  year  18G9, 1  learn  the  Oro  Fino  was  worked  under 
emporary  arrangement. 

mill  of  the  Owyhee  Company  is  in  excellent  condition  and  skill- 
lanaged  by  Mr.  John  M.  Adams,  the  first  graduate,  I  believe,  of 
iumbia  College  School  of  Mines,  in  New  York, 
mill  has  twenty  stamps  weighing  a  little  over  650  pounds  each, 
J  inches,  speed  usually  6S  per  minute,  punched  screws,  144  holes 
inch.  There  are  also  10  Wheeler  pans,  0  Varney  pans,  8  settlers, 
itors,  a  G  horse-power  Blake's  rock-breaker,  1  lathe,  and  2  Hun- 
I's  concentrators.  These  are  all  run  with  one  engine,  actually 
ting,  under  95  pounds  pressure  of  steam  and  56  revolutions  per 
!,  So  horse-power.  The  mill,  as  will  be  seen  by  the  table,  is  sup- 
)rincipally  with  ore  from  the  Golden  Chariot  and  Poorman. 
liffer  greatly  in  hardness.  The  mill  will  crush  45  tons  of  Poor- 
re  in  24  hours,  but  only  30  tons  of  Golden  Chariot,  the  same 
lery  being  run  in  both  cases,  except  that  the  rock-breaker  is 
id  for  five  hours  per  day  to  reduce  the  Golden  Chariot  ore  to 
e.  In  practice,  there  is  an  occasional  stoppage  of  a  battery 
ips)  for  setting,  &c.,  so  that  the  average  duty  is  not  over  40  tons 
rman,  or  28  of  Golden  Chariot.  In  the  former  case,  6J  cords  of 
•er  day  are  consumed  as  fuel,  and  the  engine  easily  drives  all  the 
lery ;  in  the  latter,  7  J  cords  are  required,  and  the  engine  is  scarcely 
te  to  its  work,  or  at  least  is  taxed  to  its  full  capacity.  The  dif- 
in  the  strain  is  partly  in  the  breaker  and  partly  in  the  pans, 
the  greater  amount  of  hard  quartz  in  Golden  Chariot  ore  causes 
ed  friction.  Each  Wheeler  pan  requires  on  an  average  2.8  horse- 
and  receives  at  a  charge  900  pounds  of  Golden  Chariot  or  800 
1  of  Poorman,  the  latter  needing  to  be  mixed  with  more  water 
le  former.  Each  Varney  i)iiu  requires  about  2.7  horse-power  and 
s  800  pounds  of  Golden  Chariot  or  700  pounds  of  Poorman.  The 
'  So  horse-power  from  the  engine  may  be  divided  as  follows,  fric- 
c,  being  included : 

Horao-power. 

w 20 

iler  pans 28 

?y  pans 16 

« 5 

re 7 

rore 2i 

ntrators i 

breaker 6 

)tal .■ 85 


retically,  20  stamps  of  650  pounds,  dropping  9J  inches,  OS  times 
lUte,  would  require  a  little  over  21  horse-power,  even  apart  from 
and  weight  of  gearing,  but  the  accumulation  of  ore  in  the  mor- 
reases  the  height  of  fall  somewhat  and  leaves  the  above  estimate 
lUy  correct,  • 
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There  are  about  1,300  claims  recorded,  500  being  discovery  claims 
Ou  some  of  them  considerable  work  has  been  done,  and  some  have  pai( 
well.  The  veins  in  Flint  district  will  average  four  feet  in  width,  and  i 
few  have  been  found  20  feet  wide,  with  one  or  two  pay  streaks  in  them 
The  predominant  mineral  is  argentiferous  ^ay  copper,  associated  wit) 
much  iron  and  copper  pyrites.  Stibnite  and  the  antimonial  and  arsenj 
cal  sulphurets  of  silver  also  occur  in  this  district  in  considerable  quan 
tity.  Such  ores  cannot  be  worked  by  wet  crushing  and  direct  amalga 
mation,  as  is  the  case  in  the  Silver  City  district.  The  veins  of  the  latte 
district  are,  as  a  rule,  small,  though  the  Allison  is  in  places  12  feet  wide 
The  ore  contains  fine  gold,  native  silver,  simple  sulphuret,and  chloride  o 
silver,  with  occasionally  stephauite,  a  little  iron  and  copper  pyiites,  sonw 
binoxide  of  manganese,  and  ruby-silver.  With  few  exceptions,  the  orei 
of  this  district  are  very  docile,  yielding  by  wet  crushing  and  pan  amal 
gamation  ninety  per  cent,  of  the  pulp  assay.  The  Allison  (containing 
more  than  the  usual  proportion  of  ruby-silver)  yields  seventy  five  t< 
eighty  per  cent.,  and  the  Morning  Star  and  Potosi  seventy-five  per  ceut 
but  the  Baxter  ore  contains  so  much  antimonial  snlphuret  that  only  lift] 
per  ceut.  of  the  assay  ha«  been  realized  from  it  by  wet  working. 

Estimate  of  coats  of  mining  and  reducing  ores  in  Owyhee  County,  Idaho  Territory,  reportei 

hy  John  J/.  Adams,  mining  engineer^  July  1, 1869. 

Population  of  county :  Twelve  hundred. 

Wages  of  first-class  miners :  Five  dollars  in  gold  per  day  and  board  tbemselTcs. 
Wages  of  surface  laborers :  Four  dullai-s  in  gold  per  day  and  board  themselTes,  fli 
two  dollars  and  fifty  c«nt«  and  Iwanl. 
Cost  of  lumber :  Fifty-five  dollars  i>or  thousand. 
Cost  of  mining  timber :  Ten  cents  per  foot. 
Cost  of  common  powder :  Twenty-four  cents  per  pound. 
Cost  of  giant  powder :  One  dollar  and  twenty-five  cents  per  pound. 
Cost  of  quicksilver :  Seventy  cents  per  pound. 

Cost  of  freight  from  Winnemucca :  t^our  and  a  half  cents  vt  pound. 
Cost  of  fuel,  red  fir,  mahogany  :  Eight  dollars  in  currency  ]»  r  cord. 
Cost  of  ten-stamp  mill,  California  pattern,  including  freight,  erection,  &c. :  Fifteen 
thousand  dollars  to  twenty  thousand  dollars. 

Cost  of  twenty-stamp  mill,  freight,  erection,  &c. :  Forty  thousand  dollars  to  forty- 
five  thousaud  dollars. 

Minimum  mining  cost  per  ton  of  ore :  Six  dollars  per  ton  from  fourteen  in  ledge; 
seventeen  dollars  and  fifty  cents  and  eighteen  dollars,  including  prosx)ecting. 
Mine  from  which  this  is  reported:  Poorraan. 
Character  of  rock  at  that  mine  :  Granite  walls,  ledge  matter  soft. 
Depth  of  mine :  Five  hundred  feet ;  whlth  of  vein  one  inch  to  four  feet ;  inbonanxa) 
one  and  a  half  to  four  feet. 
Maximum  mining  cost  per  ton  :  Thirty  dollars,  including  all  work. 
Mine  from  which  this  is  reixu-ted:  Golden  Chariot. 
Character  of  rock,  &c. :  Granite  wall ;  vein  extremely  hard ;  average  width  eighteOD 

inches. 
Depth  of  mine :  Three  hundred  and  thirty  feet. 
Minimum  reduction — cost :  Ten  doUars  i»er  ton. 
Name  of  mill  and  number  of  stamps  :  Owyhee  Companv  Mill ;  twenty  stamps. 
Character  of  process  employed :  Wet  crushing  and  amalgamation. 
Maximum  milling  cost:  Forty  dollars  per  ton. 
Name  of  mill  and  number  of  stamps :  llisiu":  Star ;  thirty  stamps. 
Character  of  process  employed :  Roasting,  culoridizing,  and  amalgamation. 
Average  mining  cost  per  ton:  Twenty  dollars  per  ton. 
Average  milling  cost  per  ton  :  Twelve  dollars,  without  roasting. 
Average  yield  of  ore :  Eighty  dollars  per  ton. 

liemarks, — ^The  amount  of  prospecting  for  these  mines  has  been  limited.  Mach  wot 
face  prospecting  for  the  veins  has  been  carried  on,  and  some  1,300  claims  are  recorded 
but  the  amount  of  capital  expended  in  developing  and  prospecting  the  mines  has  heel 
very  smaU. 

South  Mountain  district — The  mines  of  this  district  were  didcoverei 
during  the  latter  part  of  18G8,  and  are  therefore  comparatively  new.  The; 
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are  situate  about  twenty>two  miles  south  of  Silver  City  and  twelve 
niles  from  Fliut  district.  The  country  rock  is  granite  and  limestone. 
The  Original,  44  feet  wide  and  striking  southeast  and  northwest,  the 
Galena  and  Young  America  are  the  principal  lodes.  The  oi^es  are  galena, 
ar;geutiferous  gray  cop[>er,  copper  pyrites,  &c.,  and  assiiy  rr*)m  6-1  to 
$250  iu  silver  to  the  ton.  The  mines  have  caused  considerable  excite-^ 
meut,  and  are  being  opened.  Tliey  are  too  little  developed,  however, 
to  permit  of  a  detailed  description  at  present. 

A  vein  of  bituminous  coal  has  l)een  discovered  on  Reynolds's  Creek, 
two  miles  northwest  fi*om  Ritchie's  place  in  Owyhee  County.  A  tunnel 
has  been  driven  into  the  vein,  whicli  is  now  30  feet  in.  It  exposes  a 
tiiickness  of  12  feet  of  good  coal.  This  discovery  is  of  the  utmost  im- 
portance foir  the  Owyhee  mines. 


CHAPTER  XXXVII. 

ALTURAS    COUNTY. 

In  the  districts  visited  in  this  county  in  June,  LSOO,  so  little  active 
miuin;:  was  at  that  timii  going  on  tliat  a  general  descrii>tioii  will  cover 
most  of  the  ixround.  Spe-ikiugof  distrii-ts,  it  should  be  mentioned  that 
the  territorial  legislature  has  |)resL*ril)LHl  laws  goveruing  the  location  and 
possessory  title  of  (piartz  loil;.»s  in  the  Ti»rrit:)ry,  excepting  rules  and 
regulations  fir  f«>ur  northern  c  ):inties,  whi.'li  tlie  iniuers  are  allowed  to 
pnniile  for  t'lemselves.  Oul*  provision ot*  thi^  territorial  law  is,  that  the 
miuiug  records  shall  bo  kept  at  the  c-ouuty  seats  by  the  county  recorders. 
Each  eounty  is  therefore  isi  fact  a  single  mining  district;  but  for  conve- 
nience the  miners  adopt  local  distinctive  names  for  different  discoveries 
or  camps  within  tln^  counties. 

Riwkif  Bar  'JUtrk't  is  ninety  miles  northeast  from  Boise  City,  upon  a 
tributary  of  the  South  Boise  Ki  ver.  A  town  in  the  heart  of  the  district, 
bearing;  the  name  of  Kockv  Bar,  is  the  count  v  seat  of  Alturas  Count  v. 
Mines  w(»re  tirst  discovered  here  in  180'^.  The  lodes  are  auriferous 
quartz,  generally  carrying  consi<lcral)le  iron  sulphurets,  and  incased  in 
giimite.  A  considerable  number  have  been  discovered  and  located. 
They  are  generally  small,  ranging  in  width  from  a  few  inches  to  three 
feet!  Some  of  the  smalh-r  ones  are  quite  rich,  paying  well  when  a  few 
men  are  empU>yed  to  extract  thcMireand  work  it  by  arrastra;  but  efforts 
to  work  n[)on  a  nii>re  extended  scale  have  not  proved  contiiniously  suc- 
cessful. A  few  arrastras  were  running  in  June  There  are  three  stainip 
mills  in  the  district,  belonging  to  the  Idaho  Confederate  Star  and  Pitts- 
burg Companies.    They  were  all  standing  idle. 

The  Itlaho  lode,  which  has  l)(»en  the  leading  one  in  the  district,  was 
worked  sciine  three  years,  and  a  large  amount  of  ore  extracted  antl 
milled,  part  of  the  time  with  profit.  It  was  afterwanls  sold  to  an  eastern 
company,  who  are  not  now  working  it. 

Thei-e  have  been  placers  in  this  district  of  considerable  productive 
value.  The  best  of  them  have  been  exhausteil,  but  others  are  still 
worked  to  a  limited  extcmt. 

Btd  Warrior  (tUtrict  is  some  two  miles  west  of  Itt)cky  Bar,  and  like- 
wise i)4>ssesse3  a  considerable  number  of  locati(ms,  upon  most  of  which 
there  has  not  been  sufficient  work  done  to  determine  their  true  cliarac- 
ter  and  value.  There  is  one  active  mining  company,  the  Wide  NVest, 
wliich  has  a  lode  of  quartz  bearing  free  gold,  together  with  a  considera- 
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ble  amount  of  i)yrites,  the  gold  and  iron  appearing,  however,  to  be  quite 
independent  of  each  otlier.  The  strike  of  the  lode  is  a  few  degrees  east 
of  north,  and  the  dip  85o  west.  This  vein  is  from  two  to  five  feet  wide, 
well  defined,  and  incased  in  granite.  Tlie  ore  gives  a  milling  return  of 
0 1')  per  ton.  The  mine  is  worked  through  a  tunnel,  having  backs  suffi- 
•K»nt  to  keep  the  mill  running  three  or  four  months.  A  second  tunnel, 
100  feet  lower,  had  ne:irly  reached  the  lode  at  the  time  of  my  visit, 
and  is  reported  by  the  superintendent  to  have  since  cut  it,  devel- 
oping good  ore.  Connected  with  the  mine  is  a  10-stamp  quartz  mill, 
run  l>y  steani-[)ower.  This  mine  is  owned  in  New  York,  and  superin- 
tended here  by  Mr.  John  McNally.  It  is  particularly  noticeable  for  the 
intelligent  and  energetic  manner  in  which  it  is  opened  and  worked.  The 
same  good  management  extends  to  the  mill,  with  the  necessary  arrange- 
uKMits  for  saving  gold.  The  example  thereby  presented  of  a  profitable 
mine  justifies  the  opinion  that  in  the  same  district  and  neighborhood, 
under  equally  judicious  control,  other  similar  enterprises  might  achieve  a 
like  success. 

There  are  two  other  mills  in  lied  Warrior — the  Victor,  with  twelve 
stamps,  three  Moore-s  grinders^  and  steam-power,  and  the  Farnham, 
with  ten  stamps  and  steam  power.  Through  the  failure  of  the  first  pro- 
prietors, both  of  these,  together  with  their  mining  locations,  have  passe<l 
into  second  ownership,  and  are  now  idle. 

There  are  a  few  placers  still  being  worked,  but  most  liave  been  ex- 
hausted. 

Yiiha  distrwt  was  discovered  soon  after  Rooky  Bar,  and  is  situated 
some  sixteen  miles  north  of  east  of  that  place,  upon  the  Middle  Boise 
and  Yuba  Itivers.  The  only  active  company  in  the  distri(*.t  is  the  Mon- 
arch, an  organization  of  Northern  Indiana,  having  a  claim  of  1,400 
feet  upon  the  Atlanta  lode.  Tiiis  lode  is  quartz,  incased  in  granite, 
with  a  strike  of  70^  east  and  dip  of  80^  to  S5^  north,  where  I  could 
observe  it. 

A  ravine  crosses  the  Monarch  mine  some  300  feet  from  its  west  end. 
The  eastern  portion  rises  some  200  feet  in  vertical  height  above  the  bed 
of  the  ravine.  The  first  developnuMit  made  was  from  near  the  center 
of  the  location  by  driving  east  upon  the  outcrop  into  the  faee  of  the  hill, 
wheri^  a  small  seam  of  good  ore  was  found.  This  was  extracted  from 
the  drift  up  by  overhand  stoping,  and  that  part  of  the  mine  was  then 
allowed  to  cave. 

The  developments  at  the  time  of  the  visit  of  Mr.  P.  8.  Buckminster, 
to  whom  I  am  indebted  for  this  account,  were  a  drift  commencing  some 
7t>  feet  east  of  the  lavine,  and  running  east  upon  the  lode  some  125  feet. 
At  this  ])oint  the  drift  forks,  one  branch  bearing  a  little  to  the  right, 
the  other  to  the  left,  and  both  extending  some  75  feet  further.  Neither 
drift  has  developed  any  selvage  or  country  rock,  and  as  there  are  15  or  20 
feet  of  quartz  between  them  at  their  (mkIs,  the  lode  is  shown  to  be  quite 
wide  at  this  i>oint.  The  right  hand  drift  shows  in  face,  and  along  its  top 
for  some  distan(^e,  a  very  rich  seam  of  ore,  from  one  to  four  inches  wide, 
composed  of  native  silver,  silver  glance  or  sulphuret,  and  autimoniai 
silver,  (apparently  pyrargyrite,)  comparatively  little  quartz  being  inter- 
mixed. On  eiich  side  of  this  seam  is  a  low  grade  of  ore,  containing  the 
same  minerals,  accompanied  with  considerable  iron,  mostly  in  the  form 
of  sulphuret.  The  full  width  of  the  pay  vein  will  average  nearly  two 
feet.  The  left-hand  drift  has  developed  a  seam  and  vein  similar  to  the 
right,  but  wider;  the  rich  seam  is  from  one  to  six  inches,  and  the  whole 
pay  vein  hearly  or  quite  three  feet  in  width.  A  very  small  amount  of 
gold  is  shown  by  assays  to  accompany  the  silver.    These  developments 
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le  100  feet  lower  (vertically)  than  the  old  workin|?8  first  mentioned, 
5h,  doubtless,  one  of  the  ore  veins  extends.  Four  miners  were 
ed  in  the  mine  at  the  time. 

X)mpany  has  a  mill  with  one  French  burr,  one  cast-iron  grinder, 
mey  pans,  and  one  settler,  all  run  by  water-power.  Connected 
e  mill  is  a  roasting^  furnace.  Two  men  were  emploj'cd  at  the  mill. 
3  are  two  other  mills  in  this  district,  the  Greenback,  (water- 
owned  in  Northern  Indiana,  having  ten  stamps,  four  pans,  and 
Hers,  and  connected  with  the  mill  a  sort  of  Dutch  oven  for  burning 
what  particular  purpose  did  not  appear ;  and  the  Maine  Com- 
mill,  (stejim-power,)  with  ten  stiimps.  Both  were  standing  idle, 
tion  to  these,  there  were  three  arrastras  running  upon  small  de- 
ents,  not  suffieientlj'  important  to  justify  a  description. 
;  are  many  mining  locations  in  th^  district.  Most  of  those  of 
kI  value  are  embraccKl  in  a  tract  of  country  about  three  miles 
known  as  Atlanta  Uill.  There  has  been  considerable  work  done 
meeting  these  locations,  but  generally  in  such  a  scattering  and 
:ial  manner  that  one  has  far  less  facilities  for  judging  them  than 
jr  expended  should  aftbrd.  In  several  was  noticed  fi?ee  gold,  in  a 
lir  showing  of  silver,  and  in  others  traces  of  silver. 
y  Bar,  Red  Warrior,  and  Yuba  districts  are  abundantly  8upi)lied 
nlx^r  and  water,  generally  distributed  and  conveniently  accessi- 

fa  fUsirict  is  a  mining  field  of  greater  promise  than  the  develop- 
•f  five  years  seem  to  liave  fulfilled.  Through  unfortunate  selec- 
machinery  and  arrangement  of  mills  the  first  tests  of  ores  were 
'Xi>ensive  and  generally  unsatisfactory  in  result,  whereas,  I  think, 
f  them  shouhl  have  been  remunerative.  Another  feature,  seri- 
fecting  the  energetic  developnu»nt  of  mines  here,  and  equally 
lOut  the  Temtory,  is  unjust  and  naiTow  legislation.  One  pmvi- 
the  law  is,  that  no  non-resident  shall  nuiki*  locations.  The  effect 
ibsurd  ivgnlation,  intende<l  to  force  all  outsiders  to  buy  locations 
.•itizens  of  Idatio,  has  beon,  of  course,  tt)  keep  out  ijrospectors 
itiil  from  other  States  an<l  Territoiies.  The  home  sujijjly  of  capi- 
wing  this  channel  of  industry  is  naturally  very  limited.  Consid- 
lat  the  mines  belong  to  the  Unitcnl  States,  and  not  to  I<lalio,  this 
on  was  iisaiTogant  and  illegal  as  it  was  psdinibly  selfish  and  silly, 
tit  l>e  expected,  its  authors  at  the  same  time  i>rovided  so  ineffi- 
in  other  particulars  as  to  enable  men  without  capital  or  any  in- 
of  prospecting  claims,  fuither  than  to  enable  them  to  hold  for 
tive  pnriM)ses,  to  make  a  large  numlK'r  of  locations,  and,  without 
ling  t!ie  preseril)e<l  assessment  work,  to  carry  them  year  after 
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CHAPTER  XXXVIII. 

IDAHO  COUNTY. 

Warren^8  camp. — This  district  is  situatii  on  the  lieadwatera  of  tbe 
Salinou  River,  in  Idaho  County.  Tbe  phicer  mines  have  this  year  paid 
little  more  than  expenses,  owing  to  the  drought  and  the  high  rate  of  wage5 
paid.  Chinese  labor  has  not  yet  been  used  to  any  considerable  extent, 
but  it  is  the  intention  of  mine  owners  to  employ  this  class  largely  during 
the  coming  season.  The  yiekl  of  Warren's  and  the  smaller  neighboring 
camps  from  July,  1868,  to  July,  18(j9,  has  been  about  $550,000 ;  the 
yield  from  Janmiry  1,  18G9,  to  January  1,  1870,  is  about  $420,000, 
^35,000  of  which  has  been  extracted  from  the  quartz  mines  and  bene- 
ficiated  in  mills  and  arrastras.  The  latter  amount  shows  a  considej-able 
increase  over  last  year,  when  the  yield  of  the  quartz  mine^  w^as  only 
$12,000. 

The  principal  ledges  in  the  camp  are  the  Rescue,  (gold,)  the  Bullion, 
^silver,)  the  Martinace,  (silver,)  the  Keystone,  (gold  and  silver,)  the 
Charity,  (gold,)  the  Sampson,  (gold,)  the  Ilic  Jacet,  (gold  and  silver,) 
and  the  Not,  (gold  and  silver.)  About  $13,000  have  l>een  extracted 
from  the  Rescue.  The  main  shaft  on  this  vein  is  120  feet  deep.  The 
vein  matter  in  the  bottom  is  3  feet  wide,  and  contains  a  pay  streak  of 
18  inches.  About  22  men  arc  employed  in  the  mine;  the  owners  sure 
Johnson,  Sherwin  &  Co. 

The  Martinace  has  two  shafts  GO  feet  apart,  one  GO  and  the  other  50 
feet  deep.  The  vein  is  from  3  to  4  feet  wide  and  the  pay  streak,  from  3 
to  9  inches  wide,  runs  along  the  foot- wall.  The  ore  assays  very  high ; 
selected  specimens  have  yielded  as  much  as  from  $700  to  $8,000  i)er 
ton.  It  is  owned  by  R.  Hurley  and  others,  but  not  worked  at  present, 
as  the  owners  are  without  eai)ital  to  erect  reduction  works. 

The  Keystone  is  oi)eued  by. a  shaft  and  tunnel.  It  has  only  been 
worked  for  gold  and  produced  very  good  ores,  averaging  $75  per  ton. 
Owned  by  liemis  &  Sanderson. 

The  Charity,  owned  i)y  J.  Munsey  and  others,  is  not  worked  at 
present.  It  has  produced  ores  yielding  $40  i>er  ton  and  the  ownei*s  in- 
tend to  start  work  again  soon. 

The  Sampson  is  owned  by  Johnson  &  Ilntton.  It  is  opened  by  a 
shaft  40  feet  deep,  and  levels  100  feet  in  length  have  been  run.  The 
vein  carries  2  feet  of  good  ore,  averaging  ^6o  per  ton.  The  richest  ore 
has  been  found  in  the  bottom  of  the  shaft. 

The  Bullion,  owned  by  Crane  &  Co.,  appears  to  be  a  good  ledge  but 
is  not  worked  at  present  for  want  of  reduction  works. 

The  Hie  Jacet  ledge  seems  to  be  very  much  broken  up,  probably  in 
consequence  of  a  slide.  Five  tons  of  assorted  ore,  shipped  to  San  Fran- 
cisco from  this  mine,  yielded  $170  i)er  ton.    Owned  by  Leland. 

The  Not  is  owned  by  W.  P.  Kot.  The  ledge  cames  gold  along  one 
wall  and  rich  silver  ore  along  the  other.    It  has  only  been  worked  for 

fold  so  far,  the  ore  averaging  $42  per  ton;  the  silver  ore  assays  from 
80  to  $300  per  ton. 

The  Scot  has  not  been  properly  opened  as  yet;  its  owners,  Uutton  & 
Co.,  have  had  some  ore  worked,  however,  which  averaged  $90  per  ton. 
The  principal  difficulty  with  all  these  mines  is  the  great  scaivity  of 
capital.  The  owners  cannot  afford  to  open  their  mines  properly,  be- 
cause they  cannot  work  without  immediate  returns.  Therefore' they 
can  work  their  veins  only  in  such  places  where  quick  retnrns  are  eertaiii^ 
ajid  those  which  require  outlay  of  capital  cannot  be  worked  at  all.    The 
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enonnons  wages  paid  so  far,  $5  per  day,  are  also  in  the  way  of  speedy 
deTelopment.  But  these  circanistances  embody  also  the  reason  that  all 
those  quartz  mines  which  are  actually  worked  in  the  district  pay  more 
than  expenses. 

The  mineral  in  this  camp  seems  to  be  deposited  in  two  different  belts, 
mnning  nearly  east  and  west ;  the  northern  ore  carries  mostly  gold,  the 
southern  one  silver  ores.  The  average  fineness  of  the  gold  found  in  tbe 
first-named  is  about  .720 ;  the  fineness  of  that  mined  south  of  the  silver 
belt  is  only  .610,  so  that  the  price  of  the  gold  from  the  whole  district 
varies  $2  50  in  value. 


CHAPTER  XXXIX. 

BOISE   COUNTY— NORTHERN  IDAHO. 

The  renowned  placers  of  the  Boise  basin  in  the  county  of  that 
name,  were  first  discovered  in  1802,  and  have  ever  since  taken  the  lead 
of  all  the  diggings  in  the  Territory  in  the  production  of  placer  gold. 
Like  all  the  extensive  placers  in  Idaho  they  have  suffered  severely 
from  drought  during  the  last  year.  The  principal  ones  are  those  in  the 
neighborhood  of  Idaho  City,  Placervillc,  Centerville,  and'  Pioneer  City. 
The  aggregate  production  of  these  mines  during  1869  has  probably  paid 
Uttle  more  than  expenses. 

Some  vein  mining  has  been  carried  on  in  the  county  during  the  year, 
and  the  first  smelting  works  in  the  Territory  have  been  erected  in  the 
neighborhood  of  Pioneer  City,  to  smelt  tbe  ores  of  the  Duncan  and 
Jnstitia  ledges,  which  carry  silver-bearing  galenas.  I  have  been  unable 
to  learn  whether  the  undertaking  has  been  a  success. 

From  the  placers  in  the  northern  part  of  Idaho  I  have  only  returns 
of  production  from  Oro  Fiuo,  in  Shoshone  county.  This  district,  once 
verv  prosperous,  has  now  onlv  a  small  population,  and  the  diggings  are 
mostly  worked  out.  Production  from  July,  18G8,  to  July,  1869,  8400,000, 
of  a  fineness  varying  from  .780  to  .820. 

Florence,  in  Nez  Perc^  County.  Production  during  the  same  time, 
$200,000.    Fineness,  .660  to  .705. 

Elk  City,  northern  part  of  Nez  Perc6  County.  Production,  $210,000. 
Fineness  .840  to  .865. 

Clear  Water  Station,  on  the  river  of  same  name.  Production, 
8150,000.    Fineness,  .820  to  .870. 

Snake  and  Salmon  Rivers,  (bar  mining.)  Production  of  both,  8120,000. 
The  gold  found  in  the  Snake  Eiver  bars  is  from  .82?)  to  .830  fine ;  that 
from  the  Salmon  River,  .825  to  .860. 

Considerable  excitement  was  aroused  during  last  snmmer  by  the 

discovery  of  rich  placers  on  Loon  Creek,  Oro  Grande  district.    Loon 

Greek  is  a  tributary  of  the  Middle  Salmon  River,  distant  one  hundred 

miles  from  Leesburg,  and  nearly  due  south  of  that  place.    The  distance 

from  old  Fort  Lemhi  is  one  hundred  and  twenty  miles,  and  the  trail 

leads  in  a  southwestern  direction  over  an  exceedingly  rugged  country. 

A  wagon  road  is  said  to  be  nearly  impracticable,  and  everything 

necessary  for  the  camp  had  to  be  packed  by  mules  so  far.    The  bed 

lock  is  a  blue  quartzy  slate,  and  the  principal  pay  streak  is  lying  imme- 

^tely  on  it  and  only  a  few  inches  thick.    The  gold  is  very  coarse,  of  a 

^k  color,  and  occurs  rather  "spotted." 
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Another  rich  district  is  reported  to  have  been  discovered  about  sev- 
enty miles  northeast  of  Loon  Creek,  and  still  another  between  Warren^s 
Gamp  and  the  Salmon  Biver,  aboat  ten  miles  ^m  the  former  place. 
No  particulars  have  been  received. 

These  three  discoveries  nearly  depopulated  some  of  the  more  southern 
counties,  especially  Boise,  and  attractx^d  a  large  number  from  Montana. 
According  to  the  latest  news,  however,  the  excitement  has  somewhat 
abated. 


\ 


SECTION  v.— MONTANA. 


CHAPTER  XL. 

GENERAL  REMARKS. 

te  seven  years  lia\  e  elapsed  since  tlie  Territory  of  Montana 
)r<rauized  as  a  distinct  political  organization.  Tlie  discover^' 
I  Gold  Creek  in  18G2,  and  particularly  that  of  the  Grasshopiier 
in  the  fall  of  the  same  year,  first  set  in  motion  the  tide  of  im- 
toward  the  region  embraced  in  this  title.  The  progress  of  the 
daring  the  short  period  of  her  existence  is  only  equalled  by 
alifornia  after  the  days  of  1849.  The  wonderiul  gold  dei)osits 
[  by  the  eariy  pioneers,  while  adding  largely'  to  the  worid's 
recioiis  metals,  have  carried  population,  industry',  wealth,  and 
n  to  a  country  before  unknown  beyond  the  meagre  accounts  of 
*rs,  trappers,  and  explorers.  The  discoveries  of  Gold  Creek, 
Alder.  Last  Chance,  and  Confederate,  form  the  principal  eras 
tory  of  her  settlement.  Their  exploitation  seems  to  travel  in 
Gold  Creek,  almost  immediately  deserted  for  Bannack,  is  to- 
lost  promising  and  productive  gold  field.  A  second  and  more 
lamination  develoiKHl  paying  placers  remarkable  for  richness 
It.  Bannack.  alter  a  short  but  extraordinary  yield,  in  turn  for- 
Alder,  is  again  yielding  largely,  owing  to  the  introduction  of 
5.  and  when  she  has  i^assed  her  zenith  of  productiveness  it  is 
[K?ct  that  the  Capital  ditch  will  l>e  completed,  insuring  a  second 
irvest  from  the  famous  Alder  Gulch. 

aer  year  opened  with  greater  [jromise  of  increasi'd  productive- 
1  the  last.  Work  in  the  placers  had  been  in  a  measui'e 
zed:  the  necessary  drains  for  deep  diggings  constructed  and 
n  of  ditches  considerably  extended.  Owing  to  an  unparalleled 
d  thcM'oiisequent  scarcity  of  water,  these  gi*eat  ex[)ectations  were 
ed.  A  large  number  of  claims  depemling  upon  natural  water 
laid  tjver  entirely,  and  in  those  sujjplied  liom  larger  streams 
.  of  ditches,  the  quantity  was  cntu*ely  inadequate  to  the  wants 
Jiers. 


SYSTEMS  OF  MDO^G. 
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done  by  horse- whims  and  windlasses.  The  system  of  sloping  is  nsoally 
adopted  more  with  reference  to  immediate  returns  than  final  economic 
resnlts.  In  one  instance,  at  least,  this  short-sighted  policy  was  carried 
to  an  extent  which  would  have  disgraced  even  Mexican  ignorance  and 
avidity,  resulting  in  the  temporary  destruction  of  the  mine  and  the 
financial  ruin  of  its  owners. 

Of  late  more  prudence  is  exercised  and  some  attention  paid  toward 
establishing  ore  reserves. 

In  blasting  nitro-glycerine  has  lately  been  introduced,  but  the  term  of 
probation  is  as  yet  too  short  to  speak  advisedly  of  results. 

PEOCESSES. 

The  stamp-mills,  by  which  the  reduction  of  the  gold  quartz  is  per- 
formed, are  nearly  all  of  the  California  pattern,  differing,  however, 
widely  in  the  results  which  thej'  achieve. 

The  stamps  are  usually  arranged  in  batteries  of  five  each.  Their 
weight  ranges  from  500  to  700  pounds;  and  they  are  geared  to  drop  from 
50  to  80  times  per  minute. 

Practical  mill  men  have  pretty  generally  arrived  at  the  conclusion 
that  a  short,  quick  drop  is  most  effectual.  It  keeps  the  finer  material 
in  the  batteries  in  constant  motion,  i)ermitting  it  to  escape  as  soon  as  it 
is  fine  enough  to  pass  through  the  screen  on  the  copper  plates  without 
wasting  power  in  further  reduction  unnecessarily.  A  few  mills  are 
furnished  with  x)aus,  but  in  the  majority  the  accessory  machineiy  con- 
sists of  one  or  two  arrastras  to  rework  the  blanket  tailings.  For  free- 
gold  quartz,  copper  plates  and  arrastras  have  been  found  suflicient  to 
obtain  good  results.  Deeper  stopiugs,  with  an  increased  percentage  of 
sulphurets,  will  undoubtedly  necessitate  more  complicated  machinery  and 
processes. 

PAN  PROCESS. 

Tlie  only  pan  process  for  silver  ore  was  used  in  the  James  Stuart  mill 
at  Flint  Creek.  For  this  purpose  the  mill  (10-stamp)  is  provided  with 
six  Wheeler  pans  and  two  concentrators.  Xo  very  definite  process  was 
adopted,  as  the  amount  of  salt  chemicals  was  constantly  being  changed 
to  suit  the  varying  character  of  the  ore.  From  sixty  to  seventy  per 
cent,  of  the  silver  in  the  ore  was  saved. 

DIRECT-ACTn^a  STEAM  STA3IPS. 

A  mill  of  this  character  was  erected  near  Unionville.  If  successfol 
and  serviceable,  its  compactness  and  comparative  cheapness  would  have 
made  it  particularly  valuable  in  Montana,  and  the  results  which  could  be 
obtained  with  it  were  awaited  with  considerable  interest.  Unfortunately 
the  mill,  after  a  short  trial  run,  was  very  suddenly  destroyed  by  fire. 
According  to  general  opinion  the  mill  was  a  failure.  Whether  this  re- 
sult was  the  consequence  of  inherent  faults  in  the  mechanism  or  imper 
feet  erection,  is  diflicult  to  determine. 

SMELTING. 

Furnaces  for  the  reduction  of  silver  and  copper  ores  have  been  erected 

at  Mill  Creek,  Argenta,  Bannack,  Jefferson,  and  Butler.    Detailed  sta- 

thties  of  their  oi>erations  will  be  given  in  the  appTopriate  places.     Upon 

the  whole,  their  construction  has  met  with  but  partial  success.    In  this 
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method  the  item  of  labor  forms  uu  important  figure;  and  ores  to  be  re- 
duced saecessfully  must  be  of  extraordinary  richness  to  overbalance  the 
high  price  of  labor  incident  to  a  new  mining  country.  To  eliminate  the 
preciolis  metals  from  the  ore  with  any  degree  of  economy,  a  sufficient 
percentage  of  lead  is  necessary.  In  this  direction  smelting  met  a 
serious  impediment  in  a  i^eculiar  feature  of  the  veins,  the  oje  of  which  it 
was  proposed  to  re<luce.  In  many  of  them  the  ore  at  the  surface  con- 
sisted of  pure  argentiferous  gidena  and  was  hence  easily  and  i)rotitably 
worked,  but  the  amount  of  lead  rapidly  decreased  to  a  minimum  of  one 
to  ten  i)er  cent,  at  a  depth  of  from  50  to  100  feet.  The  universality  of 
this  geologicjil  [>henomenon  seems  to  point  to  some  general  law  of  ore 
distribution,  although  it  is  difficult  to  conceive  how  the  filling  out  of  the 
vein  beneath  the  water  level,  in  widely  extended  localities,  can  be  alfected 
by  less  or  gieater  depth.  Smelting,  ere  long,  will  form  one  of  the  most 
important  branches  of  the  mining  industries,  and  this  period  will  be 
hastened  by  the  intrt)duction  of  a  thorough  system  of  concentration, 
thereby  avoiding  the  fusion  of  barren  rock. 

AaRICULTURB. 

According  to  the  sui^veyor  general's,  report  the  Territory  contains 
23.000,000  iicres  of  agricultural  and  00,000,000  acres  of  grazing  land. 
The  productions  for  the  yeai*,  according  to  the  same  authority,  are : 

Value. 

Wheat $900,000 

Barley  and  oats 500,000 

Potatoes 1,000,000 

Hay 200,000 

Cattle 450,000 

Ganlen  vegetables 75,000 

Poultry  atfi  eggs 100,000 

ButU»r,  cheese,  and  milk 40^,000 

Actual  experience  has  demonstrated  the  entire  success  of  agricultural 
pnrsuits,  and  a  largely  increased  area  of  land  is  annually  broken  up  by 
the  plow,  producing  abundant  cro[)S  of  wheat,  barley,  oats,  and  vegetables. 
To  the  stranger  the  agricultural  resources  of  Montana  are  uiore  reinark- 
ahle  than  her  mineral  wealth,  because  more  unexpected  in  so  northerly 
a  region. 

The  Territory  contains  a  system  of  beautiful  valleys,  separated  from 
each  other  by  mountain  ranges  and  spurs.  Among  them  the  Bitter 
Root,  Deer  Lodge,  Gallatin,  Madison,  Stinking  Water,  Beaverhead, 
Prickly  Pear,  and  Jeflferson  are  the  most  important,  having  annually 
yielded  abundant  crops  of  the  hardier  cereals  since  their  settlement. 
Beside  these  there  are  numbers  of  smaller  valleys,  capable  of  producing 
everything  indigenous  to  the  Northern  States. 

As  a  grazing  country,  ^Montana  stands  pre-eminent.    Horses,  mules, 
cattle,  and  sheep  thrive  well  in  the  valleys  and  on  the  foot-hills.    The 
bunch-grass  upon  which  they  subsist,  owing  to  the  dryness  of  the  atmo- 
sphere, does  not  become  withered  and  sapless  during  the  winter,  but 
remains  in  the  highest  degree  nutritious.    It  undoubtedly  i)ossesses 
more  fiittening  qualitie^s  a.s  it  stands  on  the  table  lands  in  midwinter  than 
the  be«t  hay  from  the  bottom  lands,  and  in  wet  years  the  growth  is  so 
luxuriant  that  much  of  it  is  mown  for  hay,  the  quality  of  which  is  little 
if  any  inferior  to  sheaf  oats.    The  grass  in  the  bottom  lands  resembles, 
if  it  is  not  identical  with,  the  prairie  grass  of  the  States.    Considerable 
^Id  clover  grows  among  it,  and  timothy,  when  sown,  does  very  N\ell. 
The  abundance  of  these  grasses  and  their  extraordinary  fatteuLug  ^\\wi- 
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ities  ill  counection  with  mild  winters — ^whioli  do  not  necessitate  the  feed- 
ing of  stock  during  more  than  every  fourth  or  fifth  winter — render  the 
Territory  one  of  the  very  best  on  the  continent  for  raising  stock  of  all 

kinds. 

CLraATB. 

It  is  a  well-known  fact  that  climate  does  not  always  dei>end  ui>on 
latitude  or  altitude,  and  that  the  same  isothermal  line  traverses  localities 
differing  widely  in  these  respects.  The  experience  of  the  inhabitants, 
as  well  as  meteorological  observations,  have  established  the  fact  that  the 
climate  in  the  valleys  of  Montana,  though  situated  further  north,  is  not 
any  cohler  than  that  of  the  Middle  States,  and  that  only  in  the  more 
mountaintms  regions  the  average  temperature  is  lower  than  in  the  New 
England  JStates. 

Locally  the  climate  is  very  varied  and  changeable,  yet  such  is  the  dry- 
ness and  purity  of  the  air  that  these  sudden  alternations  of  heat  and 
cold  are  scarcely  noticed,  and  do  not  have  any  injurious  effects  on  man 
or  beast.  It  is  not  unusuid  for  the  thiTmometer  to  rise  30  and  40  degrees 
between  morning  and  noon,  and  fall  as  much  between  noon  and  U  p.  ni., 
in  both  winter  and  summer;  i\w  HuctuatiDns,  however,  being  greater  in 
winter  than  in  summer.  The  days  in  winter,  with  few  exceptions,  are 
not  too  cold  to  rentier  out-door  work  pleasant  and  agreecable,  although 
they  usually  make  a  sus])ension  of  placer-mining  necessaiy. 

The  following  sketch  of  temperature  an<l  climate  of  tin*  past  few  years 
is  from  the  pen  of  Granville  Stuart,  and  taken  from  the  Xcw  ISoith- 
west  newspaper : 

Duriiijr  tbo  winter  of  1857-58  snow  <li«l  not  remnin  more  than  a  few  days  in  the  val- 
loyH  of  i>«MT  Ijodge,  liittor  Root,  Bi^  Iloh-,  Hi'jivtT  Head,  Stinking;  Water,  Jetiersou, 
Madison,  Gallatin,  Prirkly  Poar,  Tt-n  Milts  um\  Flint  C'rot^ks.  The  cold  was  imt  intense, 
except  for  a  few  dayw  iu  DeeendM^r  and  January.  Cattle  and  horses  in  tlie  ojien  air, 
withont  any  feed,  except  sneh  as  they  j;i»t  on  the  prairie,  gaiin'd  steadily  in  0(»nditioD 
all  winter,  and  came  out  fat  in  tlie  sprinjjc.  The  winters  of  IfJ.'i.^-Tyj  and  lS5t>-V>()  were 
very  similar,  avera^injij,  prohahiy,  a  litth'  colder  an<l  a  little  more  snuw,  hnt  quite 
pleasant  in  the  main.  Tlie  winter  of  ISJO-NJl  showed  a  gradual  increase  in  cold  and 
snow  over  tlnj  former  years,  but  still  stock  di<l  well,  and  the  winter  would  not  have 
been  called  a  bad  one  in  Iowa  or  Illinois.  The  winter  of  lrf01-'G*i  was  one  (if  ;^»at  aud 
unusual  severity,  aud  snow  fallin^j  fnim  the  depth  of  six  inches  to  two  feet,  varyiujj  in 
the  different  valleys,  and  iu  dilferent  parts  of  the  same  valley — the  )K)iuts  of  least  snow 
in  th«'  respective  valleys  beiii;;  from  Willow  Creek  to  SScarkaho  Creek,  (above  Fort 
Owen.)  in  the  Bitter  IJoot  Valley;  fnmi  the  Kaie  Track  to  the  *•  Deer  Ltwlt^ji','' or 
Warm  Sprin^^s,  iu  Deer  Lod;;e;  from  the  "  Backbone"  down  to  the  mouth  of  the  river 
on  Bi«^  ll«)le;  from  Litth*  Beaver  llrad  Kock  tlowu  the  river  to  the  mouth  of  Pi]H^st4)ne 
Creek,  ami  the  lower  portion  of  Stiidiin;;  Wat^r  Valley:  the  valley  of  White  Tail  Deer 
Cn.M'k ;  tin.'  valley  of  North  Boulder  Creek,  an<l  «)f  theThree  Forks  of  the  Missouri  aud 
vicinity;  Crow  Creek  Valley  and  the  lower  end  of  Prickly  Pear  Valley.  At  any  and 
all  of  these  points  it  is  unusual  for  snow  to  li(^  for  more  than  a  few  days,  even  durinj; 
the  sev«'rest  winters.  I  have  obs«*rved,  however,  tliat  the  fall  of  snow  is  very  cupricions 
aud  irregular.  For  instance,  the  deposit  of  snow  in  a  given  locality  may  be'  quite  small 
during  a  bad  winter,  aud  in  the  following  one,  cveu  though  much  milder,  the  suow- 
fall  at  that  point  will  be  double  or  treble  as  much,  while  some  other  poiuts,  which 
had  4leep  snow  during  the  tirst,  will  be  comparatively  free  fn)Ui  it  during  the  second 
winter.  This  is  more  especially  noticed  iu  the  higher  valleys  aud  iu  the  passes  lead- 
ing from  one  to  another. 

The  winter  of  181V2-63  was  nearly,  perhaps  quite,  as  mild  as  that  of  1857,  and  takins 
the  country  jw  far  as  Salt  Lake,  it  was  milder,  for  wagons  drawn  by  both  horses  ana 
oxcu  made  two  tri])s  iu  midwinter  from  Bannack  City  to  Salt  Lake  aud  buck,  loaded 
with  provisious  aud  tools,  without  being  incommoded  by  snow  or  seveix)  culdl  This, 
however,  is  a  feat  that  has  not  been  accomplished  since,  many  parties  losiuf(  laigo 
numbers  of  cattle  aud  mules  iu  trying  to  make  one  trip  iu  the  three  8uccee<Uug  wiuteni 
The  mereury  iu  Deer  Lodge  fell  uo  lower  than  12^  below  zero,  and  that  was  iu  a  stotm 
ou  the  2:<d  and  24th  of  October.  The  winter  of  lrM>3-'G4  was  but  little  inferior  to  tlie 
preceding  tme,  snow  lying  but  few  (hiys  at  a  time  in  the  Vidleys,  althuugU  it  irm 
dovpoT  on  the  mountaius,  aud  the  weather  averaged  considerably  colder.  A  severe 
ytorm  of  wiud  and  driviug  snow  occurred  January  7,  in  which  the  mercury  fell  to  330 
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aw  sero,  bnt  the  cold  snap  only  lasted  abont  a  week.  The  winter  of  1864-'65  showed 
increaned  decree  of  cold  and  snow  affain.  The  thermometer  fell  to  'M^  below  zero 
ih  severe  coldduring  December  aud  Juuuary,  but  the  suow  was  not  bad  imtil  March, 
ing  which  month  more  fell  than  in  all  tho  rest  of  the  winter,  and  the  mcrcurv  fell 
low  as  27'^.  During  this  cold  snap  occurred  tho  stampede  to  0])hir  Gulch,  (Blackfoot 
y,)  in  which  many  persons  were  frozen — ^the  only  wonder  is  that  many  did  not 
ish  ontnght,  for  they  were  po.>rly  clad  aud  without  any  shelter.  Stock  did  well 
agh  this  winter. 

'he  winter  of  ldG5-'GC  was  quite  severe  in  tho  last  half,  snow  lying  in  the  valleys 
le  time,  accompanied  by  intense  cold,  reachiug  34^  decrees  below  zero,  with  violent 
ids  and  driving  snow  for  some  weeks.  No  stock  died,  however,  this  winter.  The 
iter  of  1866-^07  was  very  mild  np  to  tlie  24th  of  December,  with  no  snow.  It  then 
lan  to  snow  and  get  cold,  aud  from  that  time  uutil  April,  it  was  the  worst  winter 
r  seen  in  the  country.  Snow  wum  about  twenty  iuchos  deojf)  in  the  lower  half  of  the 
ley,  and  from  ten  to  twelve  iuchos  iu  tho  upper  portion,  with  a  very  untisnully  long 
II  of  continued  cold  varying  from  10*^  to  32^  below  zero.  The  month  of  Marcn  was 
olntely  terriiic,  twenty-<;ight  out  of  the  thirty-one  dayn  being  below  zero,  being,  I 
ieve^  without  precedent  iu  any  country  ;  yet,  strange  aud  incredible  as  it  may  seem, 
few  cattle  died,  although  few  of  them  bad  any  hay  or  grain  aud  no  shelter,  except 
willows  along  the  streams — no  horses  died.  Tlie  winter  of  It^T-'CS  was  compara- 
dy  mild,  with  bnt  little  snow.  Coldest  day  3(P  below  zero ;  uosnffering  amoug  tho 
:k ;  grass  abundant  and  not  covered  with  snow ;  no  sleighing  in  Deer  L^ge  during 
entire  winter;  the  valley  dry  and  dusty;  tho  same  beiug  tho  case  pretty  much  all 
r  the  Territory.  The  winter  of  1868-T>D  was  about  the  same  as  tuose  of  lti57-*58 
,  18G2~'(>3,  l»eing  almost  no  winter  at  all  considering  tho  latitude  and  great  altitude 
bhe  country  generally.  No  snow  of  any  cunsecjneuce ;  not  enongh  for  sleighing  in 
IT  Lodge.  iStock  of  all  kinds  wintered  fat  without  being  fed  or  house<l.  Nearly  all 
hay  that  was  cut  in  Deer  Lo<lge  was  kept  over,  it  not  being  necessary  to  use  it. 
he  mean  annual  temi>eraturo  of  18(37  and  18(>d  was  31)p  Fahrenheit.  That  of  1869 
[  be  about  42^,  it  l>eing  a  year  of  unprecedented  drought  and  unnsually  warm ;  no 
nnometrical  record  kept  during  former  years.  The  summer  of  1857  was  dry ;  no 
1  gauge  kept;  1855,  rather  wet ;  1859,  dry;  1830,  dr^-;  1861,  wet;  1862,  very  wet; 
3y  very  dry;  1804,  neither;  1805,  rather  wet ;  1800,  very  wet ;  1807,  very  wet ;  1868, 
tier  wet ;  1809,  dryest  of  all. 


of  meteorological  observations  kept  by  Granville  Stuart,  at  Deer  Lodge  Citif,  latitude 
^  20'  longitude  112^  40',  altitude  4,240  feet,  beginning  November,  18G7,  and  ending  July, 
369. 

he  monthly  average  is  as  follows :  November,  1867,  30|^ ;  December,  18S7,  24*^ ; 
Qarv,  18:»8,  1^°  Ijclow  zero ;  February,  25°  above  zero ;  March,  35|-^  above  zero : 
il,42;^;  ilay,  47'=;  Juno, . 591^  ;  July,  01^;  August,  .'ilP  ;  September,  50<> ;  October, 
Avenige  for  the  year,  39p.  Tho  three  spring  munths  average,  411-*^  ;  the  summer 
iths.  .59f^  ;  the  autunm,  40^-^  ;  winter  niouthri,  10^. 

ovember,  1808,  28-^  ;  December,  20f^ ;  January,  1809, 20  j^^  ;  February,  24 J O;  March. 
;  April,  42 ft^;  May,  58^,<^ ;  June,  04|-^ ;  July,  OOJ^.  Tho  winter  months  average 
;  the  spring  months  43|^°  :  and  tlie  summer  months,  (counting  August  at  the  last 
f»  rate,  which  is  too  low  tor  this  year,  it  beiug  much  warmer,)  03^^. 
Iiis  is  the  rate  of  42^°  mean  annual  average  f(»r  this  year,  estimating  the  months  to 
e  at  their  last  year's  averagis  which  is  evidently  ttm  low,  as  it  is  much  warmer, 
iir,  coldest  day  of  1868,  'MP  Mow  zero;  wannest,  t'O*^  iu  the  shade :  113^  in  the  sun. 
irenty  and  one-fourth  iuehes  of  snow  iell  (in  17  different  storms)  in  the  winter  of 
-^^  not  including  what  f«.'li  iu  ntorms  and  melted  as  it  fell  ;  greatest  depth  at  any 
time  about  2^  inches,  which  lasted  only  a  few  days.    No  sleighing  at  all.    No  nUii 

Si- 
xteen and  three-fourths  inches  of  snow  fell  (in  14  different  stonns)  during  tho  winter 

368-'69,  not  inclndiuj^  what  fell  in  storms  and  melted  as  it  fell ;  the  greatest  de])th 

ay  one  time  abont  2  inches,  but  only  lasted  a  few  days  also.    Had  no  sleighing 

o. 

un£Lll  in  1839 :  May,  1  inch ;  June,  1  inch ;  July,  i  inch ;  August,  j^o  ]  September, 

Oetober  (to  15)  none. 

,  Stevens's  Northern  Pacific  Railroad  Ro])ort,  the  following  account,  kept  at  Fort 

SL,  Bitt«r  Root  Valley,  Montana  Territory-,  (75  miles  due  west  of  Deer  Lodge,)  iu 

^  is  given : 

rerage  for  October,  44f" ;  November,  35p  ;  December,  2Sp  ;  January,  185'%,  31i-  : 

rnary,  30^^  ;  March,  37p ;  April,  first  half,  441^^ ;  which  shows  an  average  for  the 

aatnmn  months  of  40^  ;  winter  mouths,  30i^ ;  and  two  lirst  spring  months,  41*-' ; 

ch  flhown  that  winter  to  have  been  still  warmer  than  either  of  the  two  hist.    The 

nde  of  Fort  Owen  is  a  little  loss  than  Deer  Lodge ;  the  fall  of  snow  is  about  the 

e  at  each  point.    The  winters  are  a  little  warmer  in  Deer  Lodge,  but  frosts  are  of 

e  freqaent  occurrence  in  the  spring  and  autumn. 

H.  Ex.  Doc  207 17 
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Summaries  of  obserrations  kept  at  otlior  iH>inrs  iliil  not  ooiiu^  lo  liaiul 
in  time  for  iuseniou.  It  is  proper  to  observe  here  that  Fort  8ha\v  is 
one  of  the  coldest  x»oiuts  iu  the  Territory,  and  that  the  climate  of  l>ear 
Ltxlge  is  not  as  miUl  as  Beaverhead,  Jeilersou,  Gallatin,  liell  Gate,  and 
Bitter  Boot  Valleys. 

TIMBER   AND  COJLL. 

Only  those  aware  of  the  <rreat  consmaption  of  timber  in  a  mining: 
coQUtr}' can  appreciate  the  iminirtanee  «)f  an  adetpiate  snpply  of  the 
same.  *  Fortunately  Montana  is  much  better  tiiulxMvd  than  the  Torriti>- 
ries  further  south.  althou<;h  the  fon:»sts  are  ehietly  eonlined  to  the  monn- 
tain  ranges.  Pine,  fir,  and  spruce  al»oand  iu  the  mountains  and  canons, 
and  small  growths  of  balsams,  alders,  willows,  and  as[iens  aiv  lound  in 
the  valleys  in  the  neighborinHul  of  larger  stivauis.  In  the  immediate 
vicinage  of  activa  mining  operations  the  supply  is  rapidly  dimiuishiHl 
aud  transi>ortation  from  a  greater  distance  is  necessjuy ;  but  the  other- 
vise  inexhaustible  supply  is  nu>re  Si»riously  threatened  by  extensive 
forest  fires.  During  the  past  dry  summer  these  have  been  particularly 
disastrous,  blackening  an  immense  iK'lt  of  country.  The  most  charita- 
ble explanation  of  their  origin  ascrilM»s  them  to  carelessness  or  nat  ural 
phenomena,  as  it  is  difiicult  to  conceive  the  degive  of  wantonness  and 
villainy  uecessar}'  to  undertake  the  intentional  destruction  of  nuignifi- 
cent  forests. 

Coal  has  been  found  in  all  parts  of  the  Territory;  among  the  principal 
|H)ints  are  Boreman,  in  Gallatin  County,  near  tlu'  Dearborn,  in  GnnMi- 
hom  Gulch,  at  Argenta,  Dannack  Summit,  Birch  Civek,  «S:c.,  aud  theix^ 
is  every  reason  to  su[>i)ose  that  patches  of  coal-bearing  str.ita  will  be 
discovered  in  nearly  ail  the  valleys.  The  coal  belongs  to  the  lignite 
group.  It  is  already  used  to  a  considerable  extent  in  the  citii»s  as  fuel, 
fur  blacksmith] ng,  and  for  the  manufactuiv  of  gas.  It  occurs  in  beds  of 
from  two  to  six  feet  in  thickness  and  can  be  easily  and  cheaply  mined. 
These  deposits  are  destined  to  form  an  important  fai*tor  in  the  futuiv 
industrial  progress  of  the  country,  and  it  is  to  b(»  doubly  regn^tted  that 
government  legislation  at  pivsent  actually  forbids  their  dtivclopmciut. 
To  fully  explain  this  I  give  the  text  bearing  on  the  subject  of  "  An  act 
for  the  disposid  of  coal  lands  aud  of  town  property  in  tiie  publii; 
domain." 

Be  it  enacted  hn  the  Senate  and  Ilonw  of  nrprcnm  tat  ires  of  the  Unititl  Statrn  of  AnwriiHi  in 
C(mgreM  tUMtnbledj  Tbiit  in  tho  caso  of  niiy  tnu^CA  iMiilir;i«riii«r  ooiiUbfdM  or  cnal-lioidM 
coDttituting  portions  of  the  iHiblii;  domain,  aiiil  wliich  iih  iiiiiu^h  ant  excluded  from  tho 
pnM?roptioii  act  of  1>441,  and  whicii  uiub'r  [mst  If^^iHlaiitm  arc  not  liahlo  to  f»rdiii:ir.v 
private  entry,  it  HhaU  and  may  bu  lawful  for  llii>  Pri'sidcut  to  rauso  MiU'h  trac^tn  in  Hiiit- 
able  legal  dubdivi.sionii  to  bo  offered  at  jmblir  Ralu  to  the  bi<;h«>Mt  bidder,  aftiT  ]iublic 
notice;  of  not  lef»  than  thnn^  months,  at  a  minimnm  price  of  ^Jd  per  :M*re,  and  any  hmdH 
not  then  diBpOMcd  of  Hh:iU  thereafter  be  liable  to  private  entry  at  naid  minimnm. 

By  supplementary  act  of  March  3,  18G.1,'  it  is  true,  coal-beds  actually 
Worked  for  eommei*cial  purpos<^s  anterior  to  that  date  do  not  come  uuder 
the  j)rovisions  of  this  act,  but  i)eriJiissioii  for  their  entry  at  the  niiniinum 
price  is  granted.  With  one  exceptiou  none  of  the  coal  deposits  of  Mon- 
tana come  under  the  provisions  of  this  supplementary  act.    'V\\vv  v\!v)&- 
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coverera  are  actuiilly  debarred  from  developing  their  mines,  as  any 
money  expended  or  labor  perlbriued  in  openin«^  them  will  only  serve  to 
inci-easo  the  amount  to  bo  paid  finally  wlien  they  are  put  up  at  auction 
regardless  of  any  improvements  they  have  made  or  vested  right««  which 
they  may  have  acquired.  In  addition  it  must  be  remembered  that 
yeaVs  must  expire  bcitbre  man^-  of  the  coal  deposits  can  be  surveyed,  and 
during  all  that  time  their  wealth  must  remain  untouched.  This  state  of 
affairs  requires  the  early  attention  of  Congress. 

An  enlighton(Hl  policy  of  i)i)litical  economy  demands  the  early  extin- 
guishment of  the  government  title;  possession  and  title  to  the  coal  lands 
in  suitable  subdivisions  and  at  a  reduced  minimum  price  should  be  giv- 
ing to  those  willing  and  <lesirous  to  open  and  work  them,  theri»by  adding 
to  the  industrial  resources  of  the  Territory  and  country  at  large. 

LABOB. 

The  rates  of  wages  in  Montana  range  from  §3  to  87  per  day,  with 
exceptional  higher  rates  to  experienced  miners  for  dilBcult  woVk.  It 
is  not  probable  that  there  will  be  any  further  material  decline  until  the 
cost  of  living  is  reduced  by  the  completion  of  the  Xorth  Pacific  rail- 
road. For  the  coming  season  an  advance  is  much  moi*e  probable,  as, 
with  a  moderate  supply  of  water  only,  the  number  of  laborers  in  the 
country  will  be  entirely  inadequat-e  to  the  demands  of  the  placers  imless 
reiuforce<l  by  a  heavy  immigration  from  the  States. 

Some  li,000  to  3,000  Chinese  are  domiciled  in  the  Territory.  Since 
the  completion  of  the  Union  Pacific  railroad  to  a  point  about  200  miles 
distant  from  the  southern  boundary  has  materially  decreased  the  diffi- 
culty of  reaching  the  Territory,  it  is  reasonable  to  expect  that  their 
numbers  will  rai)idly  increase.  They  are  exclusively  engaged  in  placer 
mining  and  in  the  performance  of  domestic  duties,  such  as  cooking, 
washing,  &c. 

The  Chinese  work  their  own  placer  claims,  either  taking  up  abandoned 
givmud  or  purchasing  claims  too  low  in  yield  to  be  worked  x>rofitably 
by  white  labor.  The  ground  thus  obtained  sometimes  turns  out  to  be 
very  valuable,  but  usually  they  work  or  rework  oidy  what  would  other- 
wise remain  untouched.  Their  introduction  on  paying  claims  and  their 
competition  in  the  labor  market  has  hitherto  been  stoutly  opposed  by 
the  whites.  They  are  frugal,  skillful,  and  extremely  industrious.  Fre- 
quently maltreated  by  evil-disi»os(»d  whites,  they  nirely,  if  ever,  retaliate. 
Their  quarrels  are  confined  to  themselves  and  are  usually  the  result  of 
too  muiih  opium.  Their  status  in  the  industrial  system  forms  one  of 
the  most  important  questions  which  agitat'C  the  western  communities. 

Although  the  contniry  is  stilted  to  be  the  fact,  I  am  satisfied,  from 
careful  inquiry,  that  the  Chinese  in  this  Territory  are  not  coolies  or 
living  in  a  stsite  of  slavery.  A  portion  of  their  earnings  may  be  retamed 
to  refund  passage  money,  but  even  this  I  consider  doubtful."  They  seem 
to  be  their  own  masters,  only  associating  together  for  mutual  assistance. 


CHAPTER  XLI. 

NORTHERN  PACIFIC  RAILROAD. 

The  following  is  a  contribution  on  this  subject  by  W.  l^Iiluor  Roberts, 
esq.,  an  engineer  who  was  engaged  in  different  survevs  made  for  the 
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who  is  not  personally  interested  in  either  of  the  routes  now 
isideration:  |  jT 

5cise  route  of  the  proposed  Northern  P<acific  railroad  has  not  jj  ii 

rmined.    The  charter  of  the  company  defines  the  limits  of  the  ! :    1 

1  which  it  may  he  located  to  be  between  the  45th  and  40th  h 

if  north  latitude;   and  witliin  this  limit  surveys  and  ivcou-  jj 

s  have  been  made  at  difterent  periods  by  the  United  States  11 

jnt  and  by  the   Northern  Pacitic  Railroad  Company,  nnder  j 

given  by  act  of  Congi-ess. 

neral  way  it  may  be  said  that  this  line  of  railroad  is  to  extend 
west  end  of  Lake  Snjwrior,  about  latitude  47°,  to  the  Parilic 
K)ut  the  Sfime  latitude,  erossin*^  the  Uocky  Mountains  in  Mon- 
itory somewhere  lx*tween  latitude  4.'>^  50'  and  47°  10',  striking 
■3  of  the  Pacific  coast  by  one  pmnp:  extendinjj  to  Pufret  Sound 
lother  branch  down  the  valley  of  the  Columbia  Kiver,  connect-  ]! 

Portland,  Orepfon,  and  with  the  ocean. 

8  a  choice  of  two  principal  routes  from  the  east  approaching 
y  Mountains :  one  following  the  valley  of  the  main  Missoun  -1  [ 

mutains;  the  other  crossing  the  Missoun  and  ])ui*suiug  the  val-  «    i.  • 

Yellowstone  to  a  favorable  divide  si'parating  it  from  the  Upper  {•«  j 

and  thence  along  the  headwaters  of  the  Missouri  by  the  way  n  j 

n  Fork,  to  near  the  Three  Forks  of  the  Missouri,  and  thence  up  IS  j 

lummit  on  the  main  ridge  of  the  mountains.    Some  interme  *^ 

mate  routes  may  also  be  thereafter  examined. 
J  shall  be  decided  which  of  these  genend  routes  is  to  be  selected 


1. 


lorter  routes  pn)pos<»d  maybe  about  l.J^OO  miles  from  Ljike 
to  Puget  Sound;  the  longer  ones  about  2,000  miUs.     Until 


j 


If 


•  - 

!. 

I- 


place  of  crossing  the  mcmntains  cannot  be  designated,  the  .    \ 

by  being  such  that  diffen-nt  passt»s  will  be  suituble  for  the  |i,  | 

routes;  and  theiHi  is  a  choice  of  passc»s  on  each.  I  ^ i* 

»st  northerly  ])ass  likely  to  be  chosen  in  connection  with  the  \jl^- 

therly  route,  by  way  of  tlie  ^lissouri  and  its  Sun  River  or  Dear-  f  \'\ 

?r  tributaries,  is  Cadot's  Pass,  which  is  about  latitude  47°  10',  ;•.  j" 

most  southerlv  in  connection  with  the  more  southerly  line  by 


i  of  the  Yellowstone  is  the  Deer  Loilgo  Pass,  which  is  about 

U>o  50'.  !*:  i 

a  pass  be  chosen  with  reference  to  any  line  fmin  the  east,  such  t  /  i 

11  determine  the  route  for  some  distance  westward  of  the  main  •'  ,  i.  •. 

the  mountains,  as  it  is  necessary  to  o<*cupy  the  valley  of  sonu*.  :  *    ' 

of  the  Columbia  rising  in  the  mountains.    The  waters  of  the  {  * '  ,; 

b  branch  of  .Clark*s  Fork  of  the  Columbia  an>  suituble  for  the  :  ■ '  * 

•therly  lines,  and  the  waters  of  the  Hell  Gate  branch  for  the  | 

therly  lines.  .  { ' 

I  routes  from  the  Rocky  Mountains  westward  follow  some  trib- 
the  Cohnnbia  and  ultimately  strike  its  main  valley  and  pass 
or  some  distance. 

he  point  on  the  Columbia  River  where  it  is  proposed  to  run 
'uget  Sound,  there  is  again  a  choice  of  routes.  The  most  direct 
he  east  side  of  the  Cascade  range  of  moinitains,  attaining  an 

of  three  thousand  feet  above  the  sea ;  descremling  thence  by  a 
ry  grade  to  the  Sound.  The  other  and  longer  line  continues 
J  immediate  valley  of  the  Columbia  to  the  Cowlitz,  and  foUow- 
alh\v  of  that  stream,  thinks  the  Cascade  range  and  passes  by  a  \ 

ige  ov<*r  to  the  waters  of  the  sound  at  its  southern  extivmity ;  \^k 

iding  the  heavy  and  costlv  ascent  and  descent  of  tin*  Cascade  !  II  [ 


r 


Ill 
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more  oxtcnsive  and  more  accurate  surveys  are  made,  these  approxima- 
tions will  be  sufliciently  correct. 

The  region  between  the  jjreat  valley  of  the  Missouri  and  the  moutL 
of  the  Golnmbia  was  first  explored  and  surveyed  by  order  of  the  United 
States  i;:overnment,  by  the  celebrated  exi)lon*V8  Lewis  and  Clarke,  in  the 
years  1804,  1805,  and'  180(5.  Their  conscientious  and  very  able  rei)ort 
depicts  with  remarkable  fidelity  the  pfeneral  featui-es  of  the  extensive 
rejyion  traversed  by  those  indefati^l)le  and  intelligent  tmvelei'S.  0! 
course,  their  examinations  were  made  without  ix'terence  to  railroads, 
which  had  not  yet  been  introduced  to  the  world,  but  the  fjeogniphical 
and  topo^'aphical  information  they  collected  has  proved  to  In*  lii<;:hl,y 
useful  to  succicedinfr  surveyors  and  engineers,  who,  in  search  of  raih'oad 
routes,  collated  therefnim  valuable  data  tor  modern  railroad  reports. 

At  a  nuich  later  iM»riod,  when  a  railroad  across  the  continent  begar 
to  be  rt*jrarded  as  ri»ally  practicable  and  advisal>le,  Congress  authorized, 
about  l.s.>;5,  a  survey  for  a  northern  liiu%  and  (iovernor  Stevens  was 
l>laced  at  the  head  of  the  expedition.  The  very  complete  and  elaborat*= 
report  of  Governor  Stevens,  ma<le  in  18i>;>-'."34,  contains  a  vast  fundol 
valuable  information  respectin)2:  the  geography,  topography,  geology, 
botany,  natural  history,  and  tlie  climatic  p(»culiarities  of  the  country 
between  Lake  Superior  and  the  Pacific  Ocean ;  showing  among  othei 
important  nuitters  that,  owing  to  the  warm  eciuatorial  currents  of  watei 
and  air  impinging  against  the  Pacific  coast,  the  climate  in  latitude  45^ 
to  480  north,  all  along  the  Pacific  slope  on  the  plains  of  the  Columbia, 
and  nearly  to  the  crest  of  the  Kocky  IMountains,  is  gi'catly  ameliorated, 
so  that  it  is  many  degi-ees  milder  than  in  similar  latitudes  on  the 
Atlantic^  coast. 

In  180:5,  by  order  of  Congress,  the  admirable  "  military  road"  report 
of  Captain  John  Mullan  was  published.  This  n»port  contains  in  detail 
nuiifh  valuable  data  applicable  to  the  investigation  of  railroad  routes, 
between  the  waters  of  the  Missouri  and  Columbia.  Captain  Mullan 
spenta  number  of  years  in  surveying,  and  in  constructing  military  roads 
in  this  interesting  region,  ami  also  ma<le  special  railn)ad  surveys,  the 
results  of  which  are  given  in  a  very  satisfactory  sha])e  in  his  reixut. 

Colonel  W.  W.  De  Ijacc\v,  who  was  at  one  perioil  engaged  in  the  sur- 
veys both  of  Governor  Stevens  and  Captain  Mullan,  has  since  spent 
some  years  in  making  additional  examinations,  and  is  now  residing  «t 
Helena,  in  Montana  Territory,  lie  has  furnished  some  useful  data,  and 
is  still  engagiMl  in  collecting  mow,  relative  to  rail roa<l  routes  crossing  the 
Itocky  ]Moun tains. 

Very  able,  and,  indeiul,  exhaustive  pn*liminary  reports  have  been 
made  to  the  public,  and  more  recently  to  the  Northern  Pacific  KailnKid 
(.'cMnpany,  by  Edwin  F.  Johnsf>n,  esij.,  the  company-s  accomplished 
chief  (Migincer.  The  jn-eliminary  rciKU't  i)ublishe(l  by  Mr.  Johnson  in 
1S.">;>,  nearly  seven tc»en  years  ago,  bused  chiefiy  upon  the  surveys  an<l 
maps  of  Ljiwis  a:id  (JI:n*Ice,  and  other  explorations,  and  upon  com*- 
spoiidence  with  unprofessional  parties  partially  accpminted  with  tbe 
country,  exhil»ils  evidcnc(M)f  a  vast  amount  of  careful  and  intelligent 
study  of  the  wliole  subject,  when  the  ]mblic  min<l  was  yet  scarcely  pre- 
jjared  to  appreciate  it;  ami  its  dednctions  t(mching  the  probable  general 
i'haracter  of  the  Northern  i^acitic  Kailmad  route  have  been  won«lerfull> 
sustained  thus  tar  by  later  snrv4\vs  ami  reports.  In  1807,  the  same  gen 
tlenian  made  another  n»port  to  the  Nortln»rn  l^acific  Kailroad  Company 
with  an  i'stimate  of  cost  ui)on  an  assunuMl  line  between  Lake  Superio: 
iim\  Paget  Sound,  estimated  at  1,775  miles.    Without  reeommeudiu; 
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for  A<feptk>iL.  tluit  n^iiort  describes  the  rvmte  on  ^hicli 
5  ihen  buseti.  a$  follows : 
be  hTK-  iLa*  strLeCieti  tor  au  estiniace  of  i\v<r  oi\^*seis  arter  loaviiis; 
igB&s?>cp:>~^  toe  Re«i  Uiver  of  the  Xorclu  eoinuviiu^c  ^^icli  (ho  iiavi* 
I  «|»»ri  :t :  ibeoit'  ii  ivniriuiies  to  the  Dakota  orJaiiios  l\ivi>r,  whioh 
rwcc^  111  Untaiie  4fi^^  uearly:  theiiee  the  Hue  I'oiituiues  to  the 
■ri  aiu«i  YcllowsaoDe  Hi\>rs.  i i\)S:iiu>r  the  former  iu  the  vu-iuicy  of 
Be  i»i  •>^*1  Flirt  Cl^&rk.  ainl  she  latter  iu  the  Luitude  of  47^-"  north, 
'.bir.h  Ml  whioli  rivers  are  iiavijrahh'  for  steamer*  for  Knij:  di$(aiu*e:» 

and  K-I'.^T  che  points  of  cross; aj;:  theuee  ahmt;  and  uoith  of 
3t  iAT  fn.»m  the  Yellowstone,  keening  to  the  south  of  ihe  diviile 

seicaratr-s  i:s  trllmiarii'S  fn»m  those  of  the  Missiniri,  to  near  the 
I  of  I  lit-  I>i^oru  Hiver.  and  ihemv  to  near  the  souihern  e\tix*mity 

Ju'ImIi  Mountains,  iKMrin:;;  lUonee  northwesterly  U'twivn  the 
and  th<f  Beit  oriiinlU-  Mountains,  passing  near  to  the  iirand 
>f  the  Miss4>uri.  the  limit  of  steam  navigation  i\\hM\  the  latter  for 
•ger  class  of  river  wssels:  eriissinjr  the  Misstuiri  above  the  falls; 
^  by  (.'adot's  Pass  iu  the  nniin  ranp:e  of  the  luH-ky  Mountains*  fol- 
^  the  vallt-y  of  thf  Cokalahiskit  or  l>i^  BlaekfiKtt  Kiver,  tliver^r- 
en-fnim  by  L;inds4Udcs  trail,  u'pivscntiHl  as  praetieable,  tliivujrli 
mu*:  to  the  valley  ot'  the  tlo^'ko  Uiver:  thence  down  the  Clark^s 
Valley  to  the  Peud  d'Oreille  Lake:  thence  SiUith westerly  to  the 
De  Kivcr.  aud  alou^r  thD  southeasterly  side  of  the  ^ivat  Cohinibia 

to  thtr  crussiuj:  of  the  Columbia  River,  not  tar  from  the  mouth  of 
akima  Kiver:  theuce  alon;;  the  valley  of  the  latter  river  to  it<s 

at  the  true  Snoqiialmie  Pass  of  tlie  Casi^ado  r-auj^i'  ot*  highlands, 
ve  dcscribeil.  northwest  ot'  Lake  Kitchelus;  and  thence  to  Seattk^ 
•  shore  of  Paget  Sound. 

le  branch  Hue  to  Portland  iu  Oregon  leaves  the  nmin  Hue  near  the 
igof  the  CuUimbia  Kiver  on  the  west  siiUs  and  passes  down  the 
of  that  river,  as  represented,  to  its  terminus  at  Portland,  on  the 
nette  Kiver,  a  short  distance  from  the  C'ohunbia  Uiver.** 
he  spring  of  180*J  Mr.  Ji)hnsou  made  another  ivport  based  in  part* 
nrveys  which  had  been  made  under  his  direction,  running  out  |  ).i  [ 

4ike  Sui)eriur  for  some  distance,  anil  eastwanl  from  Pngct  Sound 
:h  the  passes  of  the  Cascailc  range  of  mountains,  giving  an  csti-  I  l^  9 

»f  cost  materiallv  lower  than  his  former  esiinmtes  and  fountlcd  on  '  '  - 

ditionni  data  he  had  obtained. 

lie  summer  of  1809,  Messrs.  .lay  Cooke  &  Co.,  bankers  of  Pliila- 
a,  having  l>een  invited  to  become  the  tinancial  agents  of  the  Xorth- 
icitie  Railroad  Comi)any,  engaged  the  services  oi'  llie  writer  as  , 

Oiisulting  engineer,  in  company  with  othci*s,  to  exauune  ami  re- 
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Valley  to  tlio  Bozeoian  Pass  iu  tbo  Belt  rai]g:e  of  mountains;  the 
over  to  the  waters  of  the  Gallatin  Fork,  down  and  iicross  that  Stm 
and  across  the  Miulison  Fork  to  the  Jeilerson  Fork,  and  up  that  val 
to  the  Deer  Lodj^e  Pass  thi-ough  the  main  chain  of  the  Rocky  Mouutai 
thence  down  the  Deer  Locl|jfe  Valley  and   the  Ileli   Gate   lUver 
Clark's  River,  ami  alon«>^  that  valley  by  Liike  Pen  d'Oreillo;  thence  aei 
the  great,  rolling,  grassy  phiin  of  the  Columbia  to  the  Colnmbia  Bi 
at  or  near  the  mouth  of  Lewis  or  Snake  River,  and  thenee  down 
Columbia  to  the  Cowlitz  River,  one  of  its  lower  tributaries;   up 
valley  of  the  Cowlitz  and  over  the  portage  between  the  waters  of 
Columbia  and  Puget  Sound,  and  descending  gently  thence  to  the  soi 
at  it«  southern  extremity,  whence  the  railroad  may  be  canied  al< 
either  side  or  both  sides  of  the  sound,  as  may  be  desired,  to  any  pari 
parts  wiiicli  shall  be  selected. 

It  is  not  considered  that  sufficient  surveys  have  yet  been  made 
settle  delinitely  the  route ;  but  the  writer,  ai'ter  eaivfully  consider 
the  whole  ground,  and  after  the  personal  examinations  already  ni 
tioned  in  his  iviwrt  to  Messrs.  Jay  Cooke  &  Co.  of  September  25,  1^ 
presented  an  estimate  of  the  cost  of  building  the  mad  from  Lake  Sui)ej 
to  Puget  Sound,  including  the  brancli  to  Portland,  on  an  assumed  < 
t^ince  of  two  thoussind  miles,  amounting  to  $85,277,000,  an  averagi 
842,038  per  mile,  including  buildings,  sidings,  and  I'oUing  stock. 

It  would  occupy  too  much  space  to  give  iu  detail  all  the  iuformat 
collected  bj*  the  w-riter  relative  to  the  region  of  country  to  be  traver 
by  this  line  of  railroad,  yet  it  is  rather  difficult  to  condense  it  into  a  v 
small  spac(*.,  so  as  to  leave  it  sufficiently  intelligible ;  a  few  promiu 
features  may  here  be  referred  to. 

Grades. — The  graders  across  the  State  of  Minnesota  and  the  Territ 
of  Dakota  to  the  Missouri  River  will  be  very  similar  to  thosi^  on 
other  linished   railroads  south,  ]>assing  from  Chicago   to  Sioux  Ci 
Council  Biufis,  &;c. ;  undulating  within  the  limit  ot  forty  feet  per  m 
although  it  may  be  deemed  advisable  at  a  few  points  for  short  dlsUincei 
run  to  a  maximum  of  fifty-three  fec^t  per  mile.    Beyond  the  Misse 
(Tossing,  along  the  viilley  of  the  Yellowstone  to  near  the  Bozeman  Pt 
there  is  no  known  reason  for  assuming  higher  limits.    In  paissing  Be 
man  summit  of  the  Belt  range,  and  also  in  going  up  the  eastern  side  of 
Rocky  Mountains,  ic  may  or  may  not  be  found  advisable  to  adopi 
somewhat  higher  gradient  for  a  few  miles.    The  highest  git>und 
countered  between  Lake  Superior  and  the  ^[issouri  River  at  tlie  moi 
of  the  Yellowstone  is  only  twenty-three  hundred  feet  above  the  sea, 
low  summit  of  the  Rocky  Mountains  is  but  little  over  five  thousand  ft 
and  the  Bozeman  Pass  througii  the  Belt  range  is  live  hundixHl  feetlo\< 
The  height  of  the  cimntry  upon  which  the  foregoing  estimated  lini 
traced  may  be  a[)proximately  stated  thus:  Beginning  at  Lake  Super! 
going  westward — 


To  TViknta  VaWcy 

Til  YolliiWHtuiic  Itivor 

Aloni;  YrU«iws!oiu» 

ToFiathoa»l  Vallev 

T.>Li'.wiH«r  Snake  River •2J)«>  '  ; 

To  Pugf't  S«»und 

Laki«  Superior  to  Piigi't  Sound •-.  0  -0 
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It  is  not  probable  that  any  main  trunk  line  across  the  continent,  or  of 
equal  length  elsewhere  on  the  globe,  will  present  so  small  an  aggregate 
rise  and  fall ;  and  there  will  be  but  few  points  where  changes  of  direc- 
tion may  not  be  effected  with  gentle  curvatiu*e. 

There  need  be  but  two  principal  summits,  whether  the  more  northerly 
or  the  southerly  line  be  chosen;  while  the  bulk  of  the  lino  will  consist  of 
^?ht  gnules  and  long  tangents,  on  which  passengers  and  fi'eight  can  bo 
cheaply  transported. 

Snow, — ^Thero  is  evidence  enough  to  show  that  this  line  of  road  on 
the  general  route  described  will,  in  ordinary  winters,  be  mucli  less  in- 
cumbered with  snow  where  it  crosses  tiie  mountains  than  are  the  passes 
at  more  southerly  points,  which  are  much  more  elevated  above  the  sea. 
Zhe  difference  of  five  to  six  degrees  of  latitude  is  more  than  comfien- 
Bated  by  the  reduced  elevation  above  the  sea  level,  and  the  climatic 
effect  of  the  warm  oceAU  currents  fi*om  the  equator  ameliorating  the 
seasons  from  the  Pacific  to  the  liocky  Mountains.  An  examination  of 
the  profile  of  the  Union  Pacific  and  Central  Piiciiic  lines,  between  Omaha, 
on  the  Missouri  Biver,  and  Bacramento,  California,  a  distance  of  seventeen 
hundred  and  seventy-five  miles,  shows  tliat  there  are  four  main  summits: 
Sherman  Summit,  on  the  Black  Uills,  about  five  hundred  and  fifty  miles 
from  Omaha-,  eight  thousand  two  hundred  and  thirty-five  feet  above  the 
sea;  Aspen  Summit,  on  the  Kocky  Mountains,  nine  hundred  and  thirty- 
five  miles  from  Omaha,  seven  thousand  four  hundred  and  sixty-thn^e 
feet;  one  at  Humboldt  Mountain,  about  twelve  hundi^ed  and  forty-five 
mile^  from  Omaha,  six  thousand  and  seventy-six  feet ;  and  one  on  the  Sierra 
Nevada,  only  one  hundred  and  five  miles  from  the  western  tenninus  at 
Sacramento,  seven  thousand  and  sixty-two  feet;  while  from  a  point  west 
of  Cheyenne,  five  hundred  and  twenty  miles  from  Omuha  to  \Vas;itch, 
niae  hundred  and  seventy  miles  from  Omaha,  a  continuous  length  of 
four  hundred  and  fifty  miles,  every  portion  of  the  graded  roatl  is  more 
than  six  t  housand  feet  above  the  se;i,  being  about  one  thoiLsand  feet  on 
this  longdistance  higher  than  the  highest  summit  gnule  on  the  Nurthern 
Pacific  railroad  route,  while  for  the  corresponding  distance  on  the 
Northern  Pacific  line  the  average  elevation  is  under  three  thousand  feet, 
or  three  thousand  feet  less.  Tlie  highest  summit  on  the  Northern  Pacific 
route  is  about  three  thousand  feet  lower  than  the  Sherman  Summit  on 
the  Union  Pacific  line.  The  protile  also  shows  that  on  the  Union  Piicilic; 
route,  for  nine  hundred  continuous  miles  from  Sidney  westward,  the  road 
has  an  average  height  of  over  five  thousand  feet,  whilst  the  lowest  spot 
on  that  distance  is  more  than  four  thousand  feet  above  the  sea;  whereas 
on  the  Northern  Pacific  route  only  about  sixty  miles  at  most  are  as  high 
as  four  thoussind  feet;  and  the  corresponding  distince  of  nine  hundred 
miles,  extending  from  the  mouth  of  th<)  Yellowstone  to  the  valley  of 
Clark's  liiver,  (including  the  crossing  of  the  Uocky  Mi)uiitiiins,)  is  on 
an  average  three  thousand  feet  lower  than  thi)  grade  on  the  Union  Pacilie 
line.  Then  allowing  that  an  elevation  of  one  thousand  fi^ek  causes  a 
decrease  of  temperature  of  three  degrcs,  this  would  make  a  diiference 
of  nine  degrees.  There  is,  therefore,  a  substantial  re;ison  for  the  eircum- 
Htaue^,  now  well  authenticated,  that  the  snows  on  the  northern  route 
described  are  much  less  troublesome  than  they  are  on  tho  Union 
Pacilic  and  Central  Paeilic  rout^}.  At  tiie  same  time  it  should  not  be 
claimed  that  there  will  bono  trouble  fro;n  snow  on  the  northern  line;  there 
ait-  places  where  snow  fidls  to  the  deptii  of  several  feet,  and  al  tlie  iii^hest 
passes  to  the  north  of  the  estimated  line,  the  snows  are  murh  deeper 
tlian  at  the  Deer  Lodge  Pass;  and  on  the  alternate  line  across  the 
Cocm*  d'Aleue  range,  the  snow  falls  also  a  con^jidenible  depth.    This  is 
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likewise  the  ca^e  on  the  indicated  cut-off  routes  ftom  the  Columbia 
Eiver,  by  the  way  of  Yakima  River  Valley,  through  the  passes  of  the 
Cascade  riiu^c  to  Paget  Sound.  The  impn^ssion  I  would  wish  to  create 
isthivs:  TlKit  a  line  can  be  located  between  the  valley  of  the  Missouri 
and  the  month  of  the  Columbia  Hirer,  and  to  Puget  Sound,  which  for 
the  greater  portion  of  the  distauce  will  not  encounter  any  serious  trouble 
from  snow;  and  that  in  tlie  pa^ssage  of  the  Belt  range,  between  the  Yel- 
lowstone and  the  Upper  Missouri,  in  Ciisc  that  route  should  be  chosen, 
the  crossing  of  the  Rocky  Mountiiins  at  Deer  Lodge  Pass,  and  of  the 
l>ortage  between  the  Cowlitz  River  and  Paget  Sound,  no  greater  ob- 
stacles from  snow  are  likely  to  be  met  with  than  have  already  been 
encountered  and  overcome  on  roads  in  the  New  England  Stat-es  and  in 
the  State  of  New  York.  It  is  the  general  and  natunil  imprension  in  tli« 
States  that  the  further  north  the  de^^per  the  snow ;  but  on  this  line  the 
modifying  and  controlling  iuiiuences  of  the  mild  and  dry  climate  which 
pervades  the  interior  along  this  latitude,  combined  with  the  greatly 
reduced  elevation  of  the  range  of  country  to  be  occupied,  and  low  sum- 
mits of  the  Rocky  Mountains,  tend  to  confirm  the  favorable  statements 
of  intelligent  gentlemen  who  have  long  been  familiar  with  the  region  in 
question.  I  cannot  hesitate,  therefore,  while  fully  appreciating  the 
import4ince  of  the  matter,  to  present  contidently  these  views  in  relation 
to  the  probable  snow  difUculties  along  the  proposed  route  of  the  northern 
Pacilic  railroad. 

Lands, — In  the  grant  of  lands  of  alternate  sections  on  a  width  of  forty 
miles  on  each  side  through  the  Territories,  and  twenty  miles  on  each 
side  through  the  States  of  Minnesota  and  Oregon,  it  is  assumetl  that 
there  may  be  nearly  fifty  millions  of  acres  which  will  become  the  prop- 
erty of  the  company.  In  northern  Wisconsin,  Minnesota,  and  in  Dakota 
Territory,  the  general  character  of  the  land  along  the  route,  as  given  in 
the  reports  of  Governor  Stevens,  and  more  recently  in  the  reports  of 
Governor  Marshall  and  Philip  Sv.  Holmes,  esq.,  who  made  a  special 
examination  in  18U1),  is  excellent  for  agricultuit^.  In  passing  over  from 
Lake  Superior  to  the  Missouri,  the  line  crosses  the  valleys  of  the  St, 
Louis  River,  the  Mississippi,  the  Red  River  of  the  North,  and  the  James 
River,  which  are  known  to  present  great  natural  advantages  and  to  need 
only  a  raiimad  to  induce  their  rnpid  and  profitable  settlement;  a  large 
portion  of  these  valleys  is  admirably  adapted  to  culture.  Along  the 
tributaries  of  the  Missonri  and  of  the  Yellowstmu*,  there  are  arable  val- 
leys ;  and  many  portions  of  the  main  valleys,  where  they  are  not  adapted 
to  general  agricnltare  and  fine  natural  grazing  lands.  Indeed,  the  entire 
route  from  the  Missouri  River  to  the  Columbia  River,  including  the 
Roeky  Mountains,  in  Montana  Territory,  is  through  a  rogi«m  aboundiu«: 
in  nntritioiis  bniieh-grass,  peculiarly  suited  to  the  raising  of  cattle  and 
horses,  an<l  roqiiiring  very  little  artilirial  shelter  for  the  stock  in  winter. 
I  must  not,  eitlior  dt^signedly  or  undesignedly,  convey  an  impression  that 
all  of  this  iMinnMise  bocly  of  land  is  arable,  or  that  it  is  adapted  to  the 
raising  of  wlusit;  there  is  in  the  large  area  embraced  in  this  extensive 
land  grant  a  groat  variety  of  soil  and  climate,  and  through  the  moun- 
tain region  a  (considerable  portion,  if  it  was  not  for  its  mineral  wealth, 
Avould  have  but  little  value.  There  are  tracts  whei*e,  owing  to  the 
general  absence  of  sulUcient  rains  an<l  dews,  the  land  cannot  be  made 
to  yield  well  witliont  irrigation.  On  the  other  hand,  there  are  numer- 
ous valleys  of  rich  land  which  will  yield  abundantly  at  once,  without 
artiticial  irrigation;  an<l  there  are  many  milliims  of  acres  of  the  finest 
timber  in  the  world.  It  is,  of  course,  a  (pu^stion  of  time  when  this  region 
shall  be  settled  and  support  railroad  business;  that  time  will  bo  regn- 
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lated  wholly  by  the  period  when  the  railroad  nhall  be  put  in  operation. 
At  present,  the  middle  portion  alon^  and  on  both  sides  of  the  Kocky 
Mountains,  in  Montana  Territory,  is  wholly  dependent  on  the  gold  pro- 
daction,  which  has  been  very  remarkable.  Gold  exists  over  a  very 
large  area  in  Montana  Territory;  also  in  Idaho,  and  parts  of  Utah  anil 
Washington  Territories,  and  Oregon.  Gold  has  been  the  prime  (^anse 
of  the  movement  of  the  people  to  that  once  far  distant  interior,  which  the 
opening  of  the  railroad  to  the  Pacillc  has  now  brouglit  comparatively 
near.  Only  a  few  years  ago  Montana  beciimo  the  theater  of  the  gold  ex- 
citement, yet  already  a  number  of  farms  ai*e  est^blisbed,  and  the  excellent 
capabilities  of  the  soil  and  clim<ate  are  not  mere  matters  of  conjecture, 
bat  of  actual  proof.  Wheat,  butter,  &c.,  and  nearly  all  kinds  of  vegeta- 
bles, which,  until  recently,  brought  fabulous  prices  all  over  the  gold  region, 
are  now  but  little  higher,  pmportionately,  than  in  th(>  old  s<'ttled  States; 
this  has  been  effected  entirely  by  theeulti  vation  of  farms  in  Montana  Ter- 
ritory. The  fact  that  the  whole  of  the  immense  region  between  the 
Missouri  and  the  Lower  Columbia  liiver,  embiiiicing  tbe  Rocky  Mountain 
range,  is,  with  triding  exceptions,  a  superior  natural  gnizing  conntr^^,  is 
very  significant  All  over  this  territory  wild  animals  have  fattened  for 
ages.  They  must  now  give  place  to  the  domesticated  herds  and  docks 
fat  which  this  region  is  so  admirably  designed ;  and  although,  as  a  rule, 
over  this  wide  expanse  of  grass-clothed  hills  and  plains,  there  is  an 
Inadequate  supply  of  rain,  the  droughts  are  never  suiiicient  to  destroy 
the  banch-grass  pasture,  and  the  soil  is  generally  excellent,  and  in  many 
places  very  rich,  needing  only  irrigation.  There  are,  however,  numerous 
valleys  with  perennial  streams  fed  fi'om  the  Rocky  Mountains,  continu- 
ing land  of  the  most  fertile  character,  already  imitrovc^l  in  various  places, 
and  yielding  abundant  harvests.  Land  which,  if  left  without  railroad 
fiicilities,  might  be  allowed  to  remain  forever  a  natural  i)asture,  will, 
when  there  are  chances  for  shipment  of  the  products  by  rail,  be  put 
mider  cultivation,  it  should  be  borne  in  mind  that  where  there  are  now 
only  prairies,  subject  to  continual  burnings,  trees  will  spring  up  and 
flourish  hereafter  when  these  lands  become  protecti^d  by  civilization. 
The  growth  of  trees  on  the  Paciftcj  sloi^e  is  very  nipid. 

The  junction  of  all  main  trunk  railroads  that  may  be  built  eastward 
from  the  Piicific  Ocean  with  the  Missouri  River,  will  ultimately  prove  to 
be  much  moiH)  important  than  is  yet  generally  imagined;  espiH.*.ially 
when  the  valley  of  that  great  river  becomes  moi-e  densely  populated. 
An  extensive  interchange  of  products  will  takt^  place,  both  eastwaid 
and  westward  from  the  river  along  the  east  and  west  lines.  The  im- 
mense valleys  of  the  Lower  Mississi[»pi  and  Missouri,  all  the  way  from 
New  Orle^ins  to  the  upper  waters,  are  yet  in  their  infancy  as  far  as  pop- 
ulation, agriculture,  manufactures,  and  general  <H)mmcTee  are  (roncerntnl. 
Tbe  construction  of  raili-oails  along  and  across  these  magnitic;cnr  valleys 
will  stinuilate  all  of  them  by  the  great  facilities  aiforded,  and  throw  a 
large  amount  of  liMnil  tratlic  upon  the  east  and  west  railroads. 

Xo  main  trunk  line  can  enjoy  a  more  advantageous  position,  in  this 
reffpect,  than  the  Northern  Pacific  road,  ami  to  a  very  consi(h»rable 
extent  this  will  apply  in  the  cases  of  the  crossing  of  the  Dakota,  the 
Mississippi,  the  lied  River  of  the  North,  and  the  St.  Louis  River.  The 
productions  of  the  Red  River,  owing  to  the  extent  and  wonderful  fer- 
tility of  its  valley,  will  at  once  ci*eate  a  reaiunerative  trade  on  the  east- 
ern end  of  the  road.  This  region,  it  is  well  known,  is  admirably  adapted 
to  wheat,  and  intelligent  gentlemen  who  are  familiar  with  its  character- 
istics have  estimated  that  there  are  fifty  millions  of  acres  of  cultivable 
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lands  in  the  Rod  River  Valley  alone,  which  may  be  profitably  devoted 
to  the  raising  of  wheat  and  other  cereals. 

Branch  lines  will  undoubtedly  be  constmcted  leading  from  the  North- 
ern Pacific  trunk  along  the  St-  Louis  River,  the  Mississippi,  the  Red 
River,  the  Dakota  River,  and  the  Milk  River  branch  of  the  Missouri. 
These  branches  will  be  met  by  the  Canadian  improvements,  bringing 
into  this  connection  the  vast  regions  along  Lake  Winnepeg,  including 
the  valley  of  the  Assinaboine.  A  branch  from  the  Missouii  reaching  to 
Milk  River,  and  up  that  stream  to  the  great  Saskatchawan  Valley  of 
Canada,  will  at  no  distant  day  constitute  a  very  important  feeder  of  the 
Northern  Psicificline,  opening  for  that  large  territory  railroad  outlets  to 
tlie  navigable  waters  of  the  easti^rn  Atlantic  co.'Tst  by  way  of  Lake 
Superior,  and  to  the  Gulf  of  Mexico  by  the  Missouri  and  Mississippi 
Rivers.  No  public  project  that  can  be  devised  will  sooner  or  better 
develop  that  vast  territory  in  Canada,  and  bring  out  its  value.  The 
summer  isothermal  line  of  70^  reaches  to  the  valley  of  the  Saskatchawan, 
about  latitude  fiilyone  degrees  north  ;  the  same  isothermal  line  passes 
through  Chicago,  Cleveland,  and  Uarrisburg,  Pennsylvania,  on  this  con- 
tinent, and  through  southern  France,  Lombardy,  and  the  great  wheat 
growing  districts  of  southern  Russia.  These  important  Canadian  territo- 
ries, which,  for  want  of  adequate  investigation  and  public  consideration, 
have  hitherto  been  genemlly  regardcnl  as  valueless,  are  destined  within 
a  reasonable  i)eriod  to  perform  an  important  part  in  the  progress  of 
agriculture  and  commerce  on  this  continent.  Lines  of  latitiulo  are  no 
longer  the  sole  guides  in  estimating  the  climatic  characteristics  or  pro- 
ducing qualities  of  regions  to  the  north,  since  experience  has  shown 
that  the  chilling  effect  of  high  latitude^  so  marked  on  the  Atlantic 
coast^  is  overruled  by  the  hifluence  of  the  Pacific  Ocean,  and,  perhai>8, 
other  causes  not  yet  thoroughly  elaborated  or  understood. 

It  cannot  be  doubted  that  accompanying,  and  immediately  following, 
the  construction  of  the  line  of  the  Northern  Pacific  road,  hundrinls  of 
settlements  will  rapidly  be  made  in  the  valleys  of  the  Missouri,  Yellow- 
stone, &c.,  on  the  e^ist,  and  in  the  valleys  of  Clark's  River,  Columbia 
River,  &c.,  on  the  west  of  the  Itocky  Mountains. 

With  respect  to  the  local  trade  and  travel  on  the  railroad  along  the 
lower  Columbia,  and  from  the  WillametU»,  Valley,  con<^entrjiting  at  the 
city  of  Portland,  Oregon,  the  iwpulation  and  business  are  aliH?a<ly  there, 
only  awaiting  the  o}>eningof  this  line  to  make  the  wesicrn  end  self-sus- 
tiiining  from  the  start.  I  speak  conlidently  on  this  point  from  personal 
observation.  In  Montana  there  is  alreacly  an  active,  enterprising  popu- 
lation estimated  at  over  sixty  thousand  inhabitants,  chielly  men,  and  all 
dii*ectly  or  indirectly  interested  in  gold  or  silver  mining.  Tliei*e  is  every 
reason  to  anticipate  a  continuation  and  increase  of  the  mining  business 
in  this  region,  which  must  aitbrd  a  handsome  amount  of  trade  and  travel 
immediately  on  the  opening  of  the  railroad. 

Coal  has  been  discovered  at  so  many  points  along  the  general  route 
that  there  can  no  longer  remain  a  doubt  on  the  subject.  The  company 
may  rely  upon  having  fuel  for  their  engines  and  shops  at  reasonable 
cost,  and  the  transportation  of  coal  for  the  general  use  of  citizens,  and 
especially  for  manufacturing,  will  bec^ome  an  item  of  ])ro!it. 

Tlie  cost  of  this  railroad  will  be  less  per  mile  than  the  average  cost  of 
railroads  izi  this  country,  owing  to  tlie  rare  water  facilities,  at  many 
points,  for  the  cheap  carriage  of  the  inm  and  other  materials  i*equired; 
and  the  large  proportion  of  easy  grading ;  and  the  cost  of  working  it, 
owing  to  the  ])i*e(lominance  of  light  grades  and  curvature  over  the 
givnter  portion  of  the  distance,  and  the  facilities  it  possesses  most  of 
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the  way  in  good  supplies  of  water^  wood,  and  coal,  will  fall  below  the 
average. 

Finally,  the  position  of  this  line  across  the  continent  on  the  shortest 
practicable  distance  between  the  Pacific  Ocean  and  tlie  great  lakes  of 
the  Atlantic  side,  establishes  it  as  one  of  paniinonnt  importance  in  a 
national  jioint  of  view,  the  value  of  which  to  the  government  cannot 
easily  be  overrated.  The  facilities  it  will  aifonl  for  the  rapid  and  eco- 
nomical distribution  of  troo])s,  ammunition,  and  stores  for  the  numerous 
fottn  on  tiie  waters  of  the  Missouri,  the  Yellowstx)ne,  &c.,  and  along  tho 
valley  of  Clark- s  River,  Columbia  River,  and  Paget  Sound,  will  be 
Invaluable  for  military  purposes,  and  will  save  millions  annually  to  the 
public  ti'easury.  A  modei*ate  estimate  of  the  mei'e  money-saving  to  the 
couutiy  will  show  not  less  than  three  per  cent,  on  the  entire  cost  of  the 
road  every  year,  for  present  milit.ary  transportation  alone,  to  forts  now 
in  existence.  But  more  forts  will  be  needed  to  hold  the  Indian  tribes 
iu  check  as  the  white  settlements  shall  be  aimually  extended  over  Indian 
territory,  a  nmtter  which  is  inevitable,  and  as  certain  us  the  ultimate 
extermination  or  absorption  of  the  Indian  race.  The  opening  of  this 
road  will  forever  settle  the  question  of  white  supremacy  over  an  area  of 
country  covering  at  least  four  hundred  and  fifty  th(nisiind  square  miles ; 
sullicicnt  in  extent  to  make  ton  states  of  the  size  of  Pennsylvania. 

The  Northern  Pacific  raih-oad  will  be  a  most  convenient  route  for 
trade  and  travel  aci*oss  the  ocean  from  Asia  an<l  the  Sandwich  and  other 
islands  of  the  Pacific;  tor  trans])orting  Asiatic  products  quickly  to  the 
gold  i-egions  of  Montana,  and  distributing  them  ahmg  the  viilleys  of  the 
Yellowstone,  the  3Iissouri,  the  Dakota,  the  lied  River,  the  Mississippi, 
and  the  lake  region.  It  is  true  that  the  main  or  most  northerly  terminus 
will  be  at  Luke  Superior,  but  connections  with  St.  Paul,  Milwauk(H3, 
and  Chicago,  &c.,  are  certain  to  be  made,  which  will  put  this  line  in 
direct  communication  with  the  entire  raihoiid  system  of  the  United 
States  and  Canada. 

The  o<;ean  currents  of  the  Pacific  are  such  that  vessels  from  Asia, 
&c.,  destined  even  as  far  south  as  San  Francisco,  are  compelled  to  make 
northing,  which  brings  them  on  a  parallel  with  Paget  Sound.  This  is 
a  very  important  fact  in  connection  with  the  northern  Pacific  mute. 
This  line,  with  tho  land  gi'ant  secured  to  the  (company  by  the  govern- 
ment, iK)ssesses  gn?at  intrinsic  value,  and  will  Im^,  as  a  whole,  remarka- 
bly favorable.  If  judiciously  Icx^ated,  honestly  constructed  and  properly 
administered,  it  will  within  a  few  years  pay  a  fair  dividtnid  on  its  cost. 

These  are  the  general  featun»s  of  the  Northern  Pacific  Railroad  routi*. 
]klany  interesting  matters  c(mn(?cted  with  the  subject  could  not  ai)pro- 
priately  be  pivsented  in  a  paper  of  this  nature  and  will  have  to  be 
retained  for  another  occasion. 


CHAPTER  XLII. 

DEER   LODGE   COUXTY. 

This  county  is  rectangidar  in  form  ;  its  boundaries  being  straight  lines, 
except  a  slight  projection  in  the  s«>uthea.st  corner.  It  is  about  one  hun- 
dred miles  wide  and  two  hundnMl  and  fifty  mil(?s  long.  Its  northern  line 
is  the  boundary  between  the  United  States  and  the  i3riti.'*h  i>ossessions. 
The  western  line  follows  down  the  parallel  of  longitu<le  U.'P.'iO'  to  about 
latitude  45^  5U',  and  then  runs  in  an  irregular  southeast  ev)V\Ys\i  WW '\\. 
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intersects  tlie  parallel  of  longitude  112^,  which  it  follows  up  to  the 
British  line,  coverings  three  aud  a  half  degrees  of  latitude,  fraui  45^  M* 
to  40O. 

The  northern  half  of  the  cx)nnt3'  is  on  the  east  side  of  the  Bocky 
Mountains  aud  the  southern  half  on  the  western  slope,  the  main  chaiu 
ninninn:  diagonally  across  the  county  noithwest  aud  southeast.  The 
northern  half,  embracing  some  of  the  best  agricultural,  gi-azing,  aud, 
probably,  mining  regions  in  the  couuty,  is  a  terra  inoogmta  almost  u^ 
terly  unknown  to  the  white  man,  because  it  is  in  the  undisputed  posses- 
sion of  the  Indians,  who  still  indulge  in  the  plea^mt  pastime  of  mur- 
dering and  robbing  any  luckless  wight  that  they  iind  in  it  intent  on  devel- 
oping its  resources  and  making  it  of  somebenelit  to  mankind.  The  south- 
era  aud  western  portion  of  tha  county  is  sparsely  settled  by  a  hardy  and 
thriving  people,  who  are  principally  devoted  to  mining  pursuits,  agri- 
culture, and  grazing,  for  which  the  county  is  admirably  adapted.  This 
portion  of  the  county  is  dniined  to  the  west  and  uorthwest  by  the  Deer 
Lodge,  Hell  Gate,  and  Big  Blackfoot  Itivers,  tbe  northeastern  head- 
branches  of  the  Columbia,  and  their  tributaries.  The  northeastern  por- 
tion of  the  county  is  drained  to  the  east  by  the  tributiiries  of  the  Dear- 
boni,  Sun-Telon,  Mavias,  and  Milk  Rivers,  branches  of  the  Missouri,  and 
partakes  of  the  character  of  a  plateau  or  plain  country,  which  further 
to  the  east  degenerates  into  ^^  bad  lands."  The  Rocky  Mountains  bend 
around  the  southern  end  of  the  county  like  a  fish-hook,  and,  ruuning 
diagonally  through  it,  pass  out  near  the  northwest  comer  into  Missoula 
County.  Along  this  part  of  the  mnge  are  some  lofty  peaks,  and  the 
chaiu  is  much  broken  up.  The  same  is  the  case  at  the  south  end  of  the 
county  where  the  dislocation  is  vt^r^*  gi*eat,  the  mountains  rising  iu 
jagged  and  almost  inaoA.*eB$ible  i)eaks,  some  of  which  arc  undoubtedly 
14,(1>U0  feet  high,  and  rise  far  above  the  etenml  snow  line,  lu  the  inter- 
mediate portion  the  range  does  not  rise  above  the  timber  line ;  the  out^ 
lines  are  rounded,  and  tliose  parts  not  timbered  are  covered  with  a  lux- 
uriant growth  of  bunch-grass. 

There  are  many  spars  making  out  iu  all  directions  fix)m  the  main 
chain,  many  of  them  being  of  equal,  or  even  greater,  height.  They  are 
mountains  of  upheaval  and  not  of  erosion.  Many  of  the  highest 
peaks  are  composed  of  altei'ed  sedimentary  rocks,  which  dip  at  varions 
angles  from  a  very  gentle  inclination  to  almost  vertical.  In  some  places 
the  granite  and  syenite  protrude  and  form  peaks,  but  they  arc  excep- 
into  fine  slabs  of  all  sizes  and  thicknesses,  which  show  an  exquisite  ar- 
tional.  Some  high  peaks  and  ridges  are  composed  of  sandstone  split 
ningement  of  rip])leiuarks.  Limestone  of  ex(;ellent  quality  is  abuDd;iut 
in  almost  all  ])art^  of  the  county.  Coal  exists  in  several  places  in  the 
county.  One  bed  of  unknown  extent  lies  in  a  basin  at  the  head  of  a 
branch  of  Little  Blackfoot  Creek,  near  Mullan's  Pass.  It  is  supposed 
to  cover  at  lea,st  one  tlumsand  acres ;  was  discovered  July  IG,  1809,  bv 
Morgan  &  Embody  Avhile  prospinttiug  for  gold  ;  is  nine  feiit  thick,  lyin^' 
neaiiy  horizontal,  with  a  slight  dip  to  the  east.  This  coal  pi*esents  a 
fine  glossy  appearance ;  is  bituminous,  fi-ee  from  earthy  or  sulphurous 
substances,  and  burns  in  a  stove  or  grate  with  a  clear  blaze,  leaving  but 
little  allies  or  cinder.  It  is  about  thirt}*  miles  from  Deer  Lodge  aud 
twenty  from  llelena.  The  owners  say  it  can  be  mined  for  $10  jHiT  tou, 
and  delivered  at  the  first-named  place  for  813  more ;  making  the  cost 
$2.'>,  and  in  llelena  about  the  same. 

There  is  another  bed  about  twenty-five  miles  west  of  this  one  and 
twenty-five  miles  due  north  of  Deer  Lodge,  on  a  branch  of  the  Big 
Blackfoot  River,  called  JSevada  Creek.    This  has  never  been  oiieued, 
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bccB  bcved.  izid  I  ne^ve  nctoe  t-xus  is  tin-  Terhtory. 

Six  sair-miBs  dnx-«;  \*t  «-»:<-r-p,^irer  are  ]«.v^^oii  :n  rari^us  pftit^j^  *Af 
the  cooBtrr.  a&d  <oe  iii:>nA^i}e  >;eA=i  juv-.m:!!.  LumVr  :K'ili^  t\ir  ftxwi 
125  TO  ♦»  per  ibtwsfci^i.  •nc-.-ffdiTSi  lo  on.il::y.  accvssilv/.jry.  jtr,  Tho 
eoanrvi?  onne^eO  tiirlieTwL  T>r>hs>!v  the  «vi>ati  Ivisi  i:i  tiie  Twriuw. 

Xoc  a  SM^  ft>ariii^-Eiill  exissrs  in  all  this  inimon^^  eiMnty,  <\hi«*- 
qneotlT  bm  litiie  "■■h€ai  i*  ni^icHi.  rat  the  qnality  and  yi^ld  nt\*  K^th  pv^i, 
Oais  aod  baiter  are  a  sore  <Ti>p  vh^^n  the  irTU5&j;h(>t>ivrs  U't  them  aU^u^  : 
hrge  quantities  are  nim'i.  the  rie]il  Kein^  fully  torty  bushels  )H^r  aeiv. 

Te^etabSes  grov  to  a  lar^  size  ami  of  m.v4  03^<Vileiit  i^nahty.  vrith 
the  exeepdon  of  tome  of  the  more  <iehc:)tr  kinds,  siieh  :)«  melons^  IMirnp^ 
kin&  squashes,  tomatoes,  and  beans :  all  of  t1u\iie,  hovrewr.  as  well  :is 
eoml.  grow  finely  in  tbe  adjoinini:  o>ininty  of  Missoiihu  the  altitude  iH^iu^:: 
emmwrably  less  Mnd  tbe  ni^ts  wanner. 

Game.  cMioe  abundant,  is  now  alnuvt  extemiinatcHl.  there  Ivin^  but 
few  deer,  mountain  sheep,  or  antelope.  A  few  white  Ut^'ky  Moiuttaiu 
goats  inhabit  the  most  inaccessible  ]>e;iks.  Klk  aix^  found  in  iHMisidersv 
ble  numbers  among:  the  densely  tinilx^red  mountains,  whert^  aiv  alsi^  a 
few  bison  or  mountain  bnffiila  All  have  bei\>me  exetHHlinirlv  warv.  and 
it  requires  the  utmost  skill  and  patience  on  the  part  ot*  the  hunter  to 
8UC(3^ed  in  killin«r  them.  Of  small  pinie  there  is  the  lar^«  white  han^  of 
the  plains  with  yellowish  gray  eyes,  the  white  hare  of  the  f  indvivd  nunui- 
taina  with  black  eyes,  the  small  brush  rabbit,  and  s:igt^  ehiekens.  ^i»use. 
fool-hens,  ducks,  ^cese,  cranes,  brants,  swans,  sni|H\  plover,  curlews, 
and  prairie  chickeus.  Of  siuginpf  binls  the  lark,  robin,  thrush,  black- 
bird, and  some  others  are  found.  Eagles,  tishhawks,  various  kinds, 
common  hawks,  owls,  ravens,  crows,  and  vultun's  are  iVcipieudy  met 
with. 

Fish  are  abundant  in  all  the  streams,  principally  bn>ok  and  salmon 
trout,  with  considerable  numbers  of  white  tlsh  and  suckers.  Salmon 
cannot  ascend  to  all  the  valleys  at  present  on  at^count  of  the  Kettle 
Falls  of  the  Columbia,  near  Colvillc. 

The  facilities  of  communication  are  excellent,  so  far  as  roads  mw  con- 
cerned.   There  are  no  navigable  sti'cunis  or  lakes  in  the  county. 

PLACER  HINEB. 

Gold  was  first  discovered  at  Gold  Greek,  in  this  county,  in  18.VJ,ngiiin 
in  1858,  and  stiU  again,  in  1860. 

Ilieae  placers  were  neglected  until  1866,  when  they  were  found  to  \w 
both  rich  and  extensive.  They  are  in  and  among  rounded  grassy  liills 
ttthe  northern  foot  of  the  Gold  Creek  Mountains,  whieh  are  an  isolated 
qynr,  putting  down  £ix>m  the  main  ningea.  The  mines,  principally  iiill 
^ggmgs,  will  last  for  many  years.    That  part  known  to  Uv  rich  is 
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about  five  miles  square,  but  it  will  probably  prove  to  be  mucli  mere  ex- 
tensive, as  all  the  surroiiiuliug  country  possesses  the  same  cbaracter- 
isties.  Wat<^r  is  conveyed  to  tliese  mines  by  a  number  of  ditches,  a  list 
of  which  will  appear  in  its  proper  place.  The  average  price  charged 
is  about  twenty-live  cents  per  inch  for  twenty-four  hours,  it  being  cus- 
tomary to  run  day  and  night  during  the  summer. 

The  vote  of  this  district  in  August  last  was  three  liundred  and  thirty- 
three;  but  as  only  al»out  half  the  adult  nmle  |)opulation  voted,  and  as  the 
women  and  children  would  amount  to  half  as  mahy  more,  the  whole  i)op- 
ulation  may  be  set  down  at  about  eight  hundred.  Wages  are  from  four 
to  six  dollars  per  day  without  boanl,  accoi*ding  to  quality  of  labor. 
About  one  hundred  Chinese  are  in  this  district.  Tlie  wages  paid  them 
ai'e  al)out  half  of  what  is  paid  white  laborers,  although  their  labor  is 
value<l  at  only  about  ton  i)er  cent  le^s.  They  are  good  citizens  and  are 
well  liked  by  all,  except  the  Irish,  who,  true  to  their  interests,  are  the 
enemies  of  all  who  come  into  competition  with  them.  The  total  yield 
of  the  above  mines  is  estinmted  at  $3,000,000.  They  are  about  at  the 
center  of  that  half  of  the  county  lying  west  of  the  Rocky  Mountains, 
in  latitude  41P  30'  and  about  4,100  feet  above  the  level  of  the  sea. 

Ophir  Oulch^  on  a  tributary  of  Little  Blackfoot  Creek,  heads  in  the 
main  range  a  short  distance  north  of  Mullan-s  Pass,  and  nins  south.  It 
is  about  twelve  miles  long  and  is,  or  has  been,  mined  the  entire  distance. 
Several  of  its  eastern  branches,  such  as  Tiger,  Carpenter,  Pniirie,  Eureka, 
and  other  gulches  were  rich,  and  there  is  a  large  extent  of  hill  and 
prairie  diggings  in  the  vicinity  that  will  last  for  some  years  yet.  The 
mines  were  discovered  in  the  fall  of  1804  by  Pemberton,  Bratton,  Stewart, 
and  others,  but  no  work  of  any  consequence  was  done,  nor  was  there 
any  excitement  about  them  until  Mareh,  IvSOo,  when,  during  a  spell  of 
intense  cold  weather  and  deep  snow,  a  stampede  to  these  diggings  oc- 
curred, in  which  nnvny  persons  were  badly  frozen.  The  town  of  Black- 
foot  City  was  located  on  Ophir  Gulch  in  May,  1865,  and  for  a  couple  of 
years  was  a  place  of  considerable  importance,  but  the  fate  of  nearly  all 
mining  towns  overtook  it,  and  it  has  now  dwindled  down  to  a  small  vil- 
lage, although  the  mines  in  its  vicinity  are  far  from  being  exhausted. 

Ed.  Smith  &  Co.'s  lied-rock  flume,  three  miles  below  town,  in  Ophir, 
was  begun  in  June,  1800;  it  has  a  30-inch  bottom;  is  now*  one  mile  in 
length,  and  controls  the  gulch  for  four  miles.  Its  present  cost  is  820,000. 
Thomas  E.  Pounds  &  Co.'s  bedrock  flume,  in  Carpenter's  Gulch,  was 
started  in  September,  1800.  It  has  a  20-inch  bottom,  and  is  intended  to 
work  the  guleh  four  miles.  At  present  it  is  one  mile  long,  and  has  cost 
$14,000.  Seveml  other  flumes  and  hydraulic  oi)erations  are  going  on,  of 
which  I  could  not  get  any  detinite  information.  The  quality  of  gold 
here,  as  w^ell  as  at  Gold  Creek,  is  excellent,  coining  from  818  to  819  per 
ounce.  The  total  yield  of  Ophir  Gulch  and  vicinity  has  been  about 
83,000,000.  The  vote  last  August  was  290,  which  would  give  a  popula- 
tion of  about  500  souls. 

WoHhuifftonj  JcffcrHon^  and  NevaHa  Oulches. — They  head  in  the  main 
range  just  north  of  Ophir  Gulch,  and  run  west  into  the  Big  Blackfoot 
Kiver.  A  spur  of  the  mountain  runs  down  between  each  two  of  them. 
They  were  discovered  in  the  summer  of  1805,  and  paid  largely  in  coarse 
nugget  gold.  They  were  shallow  and  only  paid  about  the  base  of  the 
main  Kocky  Mountains,  a  distance  of  frem  three  to  five  miles ;  lower 
portions  never  paid.  There  is  a  number  of  bars  on  these  gulches,  which 
are  good,  but  have  not  been  worked  for  want  of  water.  Some  ditches 
have  lately  been  dug  that  will  aitbrd  a  limited  supply  in  future.  These 
mines  will  Isist  seveml  years  yet.    Total  yield  of  these  gulches,  about 
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500,000 ;  quality  of  gold  excellent,  same  as  Opiiir  Gulch.  The  vot^ 
last  election  was  111.  Population  about  200,  all  told. 
leCleUan  Oulch  heads  in  the  main  ran^e,  a  little  north  of  \Vashin<;r- 
;  runs  west  parallel  to  \U  and  is  a  small  branch  of  l>i^  Blackfoot 
'er.  Shallow  diggings,  worked  about  two  miles,  near  the  head ;  very 
1  in  coarse  gold  of  fine  quality.  There  is  still  a  considerable  extent 
j^ood  ground;  water  scarce;  was  discovered  in  1805,  and  has  yielded 
rtit  81,600,000.  The  vote  last  August  was  49.  Population  about  1(H) 
ill. 

"Anooln  Gulch  heads  in  the  main  range,  near  GadoPs  Pass ;  runs  south 
>  Big  Blackfoot  River,  and  was  discovered  in  18GG.  About  five  miles 
ipper  portion  worked ;  shallow  in  the  Upper  part  and  deep  below,  the 
:er  being  worked  almost  exclusively  by  dritlting ;  water  scarce  and 
lians  bad;  will  last  for  years  to  come;  has  yielded  al>out  81,^00,000. 
t»  in  August  last,  224.  Population  about  GOO. 
iear  Chdch  heads  in  the  spur  running  down  northwest  between  the 
;  Blackfoot  and  Hell  Gate  Rivers,  and  runs  south  into  the  latter  near 
west  line  of  the  county.  Was  discovered  early  in  the  spring  of  18GG ; 
bout  twelve  miles  long.  Five  miles  of  upi>er  part  worketl ;  very  deep : 
lerally  worked  by  drifting ;  rich  in  coarse  gold  of  fine  quality ;  will 

0  for  some  years  yet ;  water  scarce.  Deep  Gulch  is  a  branch  of  Bear 
Ich,  about  four  miles  long,  and  all  worked  to  some  extent.  Deep  dig- 
gs :  very  rich,  but  water  very  scarca  Total  yield  of  the  two  about 
000,000.    Vote  last  August,  240.    Population  about  450. 

Hlk  Creek  heads  in  the  spur  at  the  head  of  Bear  and  Deep  Gulches, 

1  itins  north  into  the  Big  Blackfoot  River.    It  is  about  10  miles  long ; 
apper  five  miles  mined ;  water  scarce.    Many  rich  dry  gulches  are 

dba  vicinity,  but  water  cannot  be  had.  The  mines  in  this  vicinity  will 
^  some  years  yet.  Elk  Greek  and  vicinity  have  produced  about 
10,000.  Vote  in  August  last,  G7.  Population  about  100. 
lendereon  Gulch  is  a  tributary  of  Flint  Greek,  about  fifteen  miles  above 
mouth.  It  was  discovered  September  IG,  18Go,  by  Joe  Henderson 
I  party.  In  1866,  sCbout  75  men  worked  in  the  gulch,  and  although 
i  few  claims  were  opened,  about  830,000  were  realized.  In  1867, 175 
1  were  employed,  and  took  out  8120,000.  In  1868,  125  miners  took 
aboat  8100.000.  In  1869,  about  80  men  worked ;  the  yield  was  about 
1,000,  water  being  very  scarce.  In  ordinary  seasons  it  is  quite  plenty, 
re  being  several  ditches  of  good  capacity.  Total  yield,  8300,000. 
te  in  Aagust  last,  59.  Population  about  100  in  all.  The4»e  mines  will 
i  many  years  yet.  Gold,  fair  quality  and  fine. 
}eorgetown  is  on  a  small  branch  near  the  head  of  Flint  Greek.  The 
les  are  of  small  extent  and  nearly  worked  out ;  they  are  supplied  ^ith 
»r  by  a  ditch.  These  mines  were  discovered  in  1865,  and  have 
ded  aboat  840,000.  Population  about  25.  Vote  of  Georgetown  and 
lie  combined,  37.  Population  of  Gable  about  40.  Poor  quality  of 
J. 

Vviie&  OMlch  is  situated  near  the  southern  line  of  the  county,  a  tribu- 
T  of  Big  Hole  River,  and  on  the  east  side  of  the  main  range.  It  is 
at  five  miles  long,  runs  southwest,  and  has  been  and  is  l)eing  worked 
whole  length;  shallow  diggings.  First  Ghance  Gulch  puts  into  it; 
hont  three  miles  long,  also  shallow,  and  worked  the  whole  length. 
h  paid  largely.  The  main  gulches  are  about  worked  out,  but  there 
htfge  extent  of  side  gulches,  bars,  and  hill  diggings,  that  will  last 
fears.  Water  is  scarce.  The  vicinity  has  yielded  about  81,000,000. 
e  in  Aagast  last,  117.    Population  about  200.    The  district  was  dis- 

H.  Ex.  Doc  207 18 
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eovered  in  spring  of  18^  by  a  party  of  French  Canadians.    Gold  of  first 
rate  quality. 

Oennan  Oulch  is  on  the  bead  of  the  middle  fork  of  tbe  Deer  Ijodgc 
Kiver;  is  about  six  miles  long,  and  was  discovered  in  tbe  fall  of  18G4  by 
a  small  party  who  were  returning  from  Kootenay.  Among  them  were 
Fred,  Brown  and  Ed,  Alfield.  The  mines  are  deep,  rocky,  and  banl  to 
work.  They  are  generally  worked  now  by  bed-rock  flumes  and  hydrau- 
lics. The  water  was  scarce  this  year;  in  onliuary  yeai's  plenty  is  sup- 
])lied  by  several  ditches.  These  mines  will  last  for  many  years  to  come. 
Estimatcil  >ield,  $3,800,000,  Gold  is  of  extra  good  quality.  Vote  in 
August  last,  82.  Population,  as  estimated  by  a  resident,  2a0.  This 
gulch  runs  north,  and  is  on  the  west  side  of  the  main  range. 

The  followiug  mines  and  camps  are  located  near  the  head  of  the 
Deer  Lodge  River : 

Butte  Giti/. — This  camp  Avas  discovere<l  in  1864  by  G.  O.  Humphreys 
and  William  Allison ;  it  consists  of  a  number  of  gulches,  (most  ol*  them 
dry,)  and  covens  an  area  of  about  two  square  miles,  almost  all  of  which 
will  pay  to  work,  and  portions  of  it  are  quite  rich.  The  water  use<l  for 
mining  is  supplied  by  ditches,  as  follows: 

No.  i.  Owneil  by  Humphreys  &  Allison,  and  built  by  them  in  1805-^ 
from  Silver  Bow  Creek ;  is  aliout  thre^  and  a  half  miles  long,  carries 
300  inches,  and  costs  about  $7,000. 

No.  2.  Owned  by  Humphreys  &  Allison;  was  built  by  them  in  1866 
and  1807,  from  Silver  Bow  Creek  and  from  a  branch  of  North  Boulder. 
Its  total  length  is  about  fourteen  miles ;  it  caiTies  about  700  inches, 
and  costs  $21,500. 

No.  3.  Ownetl  by  John  Noyes  &  Co.;  was  built  by  them  in  1860--67,i8 
supplied  by  springs  on  the  side  of  the  mountain  bounding  Silver  Bow 
Valley  on  the  east,  is  about  twelve  miles  long,  carries  250  inches  of  wa- 
ter, aiid  costs  89,500.  • 

Price  of  water  in  1807,  87J  cents  per  inch  for  24  hours. 

Price  of  water  in  1808,  G2|  cents  i)er  inch  for  24  hours. 

Price  ol  water  in  1809,  C2|  cents  per  inch  for  54  hours. 

Price  of  labor  $4  to  $0  per  day  of  10  hours. 

Number  of  miners  employed  in  1807  cibout  200,  for  four  months. 

Number  of  miners  employed  in  1808  about  140,  for  three  months. 

Number  of  miners  employed  in  1809  about  50,  for  two  months. 

The  amount  of  water  sold  was  about  in  proportion  to  the  number  of 
laborers  employed,  taking  as  a  base  of  calculation  the  amount  received 
by  Humphreys  &  Allison  from  two  ditches  in  1807,  viz  :  $20,800. 

Tankee  Doodle  and  Pilgrim  Guldies  are  located  near  the  head  of  Silver 
Bow  Creek,  which  is  the  north  branch  of  the  Deer  Lodge.  Thsy  weie 
discovered  in  the  spring  of  1807  by  William  H.  Little;  are  three  mikft 
long,  and  pay  from  $0  to  $10  per  hand  for  about  two  months;  almost 
entirely  dry  this  season. 

Booker  and  Silver  BoiCy  discovered  in  1804  by  Frank  RuflF,  Peter  Sla- 
ter, and  Bud  Barker,  are  about  six  miles  in  length  along  Deer  Lodge 
Creek.  They  embrace  a  large  number  of  dry  ravines  and  prairie  dun- 
gings on  the  south  side  of  the  creek,  which  latter  cover  iive  or  w 
square  miles,  and  are  supplied  with  a  limited  amount  of  water  from 
Divide  Creek,  through  the  Bocky  Mountain  Ditch  Company's  ditch, 
which  was  constructed  in  1860  and  1807 ;  is  about  fifteen  miles  long 
and  costs  $16,000 ;  also  through  Barnard  &  Company's  Ditch,  built  by 
L.  A.  Barnard  &  Co.  in  1868-'69,  starting  at  Divide  Creek.  It  is  abool 
eighteen  miles  long,  and  costs  $20,000, 

Black  Tail  is  a  small  tributary  of  the  Upper  Deer  Lodge^  about 
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Ave  miles  sootheasr  of  Batte.    It  was  diseovei^  by  Williaiu  Ohiun* 

1867 ;  pays  well,  bat  has  verr  little  water. 

Ba$in  Guldk^  situate  soath  of  Bane,  is  a  tributary  of  the  Upi^er  IVer 

dge,  is  six  or  seven  miles  lonff,  and  was  disoovennl  in  lS6i»  by  Oeorjre 

pple  and  brother.    It  pays  from  $1  to  $10  (ler  day  to  the  hand. 

Oro  Fine  Gtd^lu  discovered  in  18<>5  by  Peter  Brown,  is  abmit  two 

les  long,  with  an  extensive  area  of  bar  and  dry  fndeh  dig^inp;  on 

her  side.    It  is  located  north  of  Rocker,  pays  well,  but  has  very  little 

ter. 

rhe  forejToing  constitute  and  are  embrat^eil  in  the  Silver  I>i>w  Basin. 

Upi>er  Deer  Lod^  Valley. 

Siifhlawl^  a  tributary-  of  Jefferson  River.  risiu«r  on  the  north  side  of 

d  Monntain,  was  discovered  in  Julv,  ISiiii,  bv  Coleman  and  brother 

1  Crawford.    It  is  abont  four  and  a  half  miles  in  len«j:th.  only  a  iKiniou 

which  is  mined.    Parts  of  it  are  very  rich,  and  the  gold  found  ilien» 

nid  to  be  .970  fine.    It  is  on  the  east  side  of  the  nuige.  near  the 

ithem  corner  of  the  county.    The  bt^st  gold  cimus  over  JL*0  ]h4'  mini»e. 

rhe  gold  from  Silver  Bow,  Butte,  and  Rocker  is  tlie*poiuvst,  and 

Ing  largely  mixed  with  silver,  it  is  only  worth  812  to  $10  iH»r  ounce. 

rhe  estimated  yield  of  Butte,  Silver  Bow,  Roi'ker,  Highland,  and 

jacent  small  gulches  and  placers,  has  been  84,0(K),tHK). 

Che  vote  of  Silver  Bow  in  August  last  was  83 :  of  Butte,  87 ;  R(H*ker, 

;  Highland,  101 ;  totid,  337.    The  population  of  all  combintHl  is  alHuil 

ft  souls. 

Prairie  GuIcK  Uncle  Bchh  Gulch  mul  vicinity^  lie  on  the  west  side  of 

fer  Lodge  Valley,  into  whi(?h  they  run  to  the  east.    They  wen*  diseov- 

)din  the  springof  1808,  by  Frederiekstm,  Moss  and  "  Uncie"  Ben  Pricer. 

cse  gulches  are  scarcely  developed,  yet,  owing  to  the  gn»at  si*ait'iry  of 

.ter,  they  will  probably  prove  extensive,  and  will  last  for  si»veral 

ars;  they  have  yielded  al)out  $30,000.    The  vote  last  August  was  12. 

ipulation  about  75. 

Cariboo  and  Boomerang  Gulches  and  vicinity  nw  tributaries  of  Dem* 

dge  River,  head  in  the  main  nmge  and  run  west.    They  were  iliseov- 

d  in  the  spring  of  1807.    The  mine  i>ortion  is  about  three  miles  in 

gth ;  but  it  is  as  yet  unknown  for  what  distance  they  carry  gold. 

Iter  is  ver>^  scarce,  and  is  supplied  by  ditches.    The  diggings  liave 

d  well  for  the  work  done.    The  totiU  yield  is  about  $80,000.    The 

je  in  August  last  was  21.    Population  about  40. 

iiu>w  SkoenDead  Woody  s.nd  a  cluster  of  small  gulches  lying  east  of 

hir  and  Carpenter,  have  been  and  are  still  rich,  but  have  always 

m  worked  to  very  great  disadvantage,  owing  to  a  scjircity  of  water. 

th  proper  facilities  for  working  they  would  undoubtetlly  pay  largely. 

ve  yielded  about  $200,000.    Vote  in  August  last,  12.     Population 

mt30. 

iecapitukUion. — The  total  gold  \ield  of  the  county  has  been  at  least 

^270,000;  the  total  silver  yield  of  the  county  has  been  at  least  $  100,0lM), 

e  last  all  from  PhiUipsburg.)    The  official  vote  of  the  county  last 

gust  was  2,283,  but  it  being  a  dry  year  a  large  number  of  voU»i»s  were 

lent  prospecting,  hunting,  &c.    The  population  is  about  8,500. 

QUABTZ  MILLS  AND  LODES. 

hie  thousand  five  hundred  and  thirty-four  quartz  lodes  are  recorded  in 
county,  but  a  large  portion  of  these  are  the  veriest  **  wildciit,"  and  of 
remainder  but  ver>'  few  have  received  Jiny  development  t4»u(ling  to 
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show  their  permanency  or  value.  Many,  however,  would  pay  well,  if 
properly  worked  even  now,  and  a  large  number  will  be  remunerative 
in  a  few  years,  when  the  cost  of  living,  labor,  and  machinery  has  be- 
come less. 

The  James  Stuart  mill  at  Phillipsbiu^g,  built  in  1867  for  silver  ores, 
is  a  stone  building;  engine,  50  horse-power :  boilers,  40-inch  diameter 
and  20  feet  long;  runs  ten  stamps,  650  pounds  each. ;  six  \V1ieeler  pans, 
4  feet  in  diameter,  and  three  concentrators,  8  feet  in  diameter ;  stamps 
and  pans  are  geared  to  make  from  60  to  75  drops  and  revolutions  per 
minute.    Capacity  from  12  to  15  tons  per  twenty-four  hours,  according 
to  quality  of  ore.    It  has  crushed  about  1,000  tons  of  quartz  in  all,  which 
yielded  about  8100,000.    The  rock  worked  was  principally  croppiogs    - 
and  ore  taken  from  near  the  surface.    Tlie  mill  is  now  idle,  awaiting  re-   - 
pairs  of  crank  and  cylinder.    It  cost,  all  told,  about  $75,000,  currency,  and   - 
is  considered  the  best  mill  in  the  Territory.   It  is  situated  in  Flint  Creek   " 
district,  which  first  became  genenilly  known  in  the  winter  of  1866.   The 
district  seems  to  be  a  basin  of  stratified  rock  on  the  north  side  of  the   - 
Oold  Creek  Mountains.    The  principal  explorations  have  been  carried 
on  by  a  St  Louis  company,  on  what  is  known  as  Comanche  Hill.    Ftgbl  - 
Dheir  workings,  a  shaft  100  feet  deep,  and  a  tunnel  200  feet  long,  besides  _ 
some  considerable  stopings  and  inclines,  it  appears  that  the  kernel  of  -- 
the  hill  consists  of  stratified  rock,  chiefly  limestone,  partly  metamor-    '- 
phic  in  character,  and  all  probably  highly  magnesian.    These  strain,    * 
each  from  2  to  10  feet  thick,  strike  east  and  west  and  dip  north  into  the   ^ 
hill  at  an  angle  of  about  3(P,    In  the  planes  separating  them  the  ore  is    ^ 
found.    It  consists  principally  of  black  sulphurets  of  silver  and  mby    3 
silver  ores  with  quartz  and  calcspar  as  gangue.    The  ore  is  not  regor     ' 
larly  distributed  throughout  the  entire  plane  separating  two  giten    ' 
4trata,  but  occurs  in  nodules,  varying  from  1  to  5  feet  in  thickness,  and     1 
in  masses  of  from  1  to  500  tons.    The  seam — if  it  can  be  so  property 
called — then  narrows  down  to  a  mere  line  of  separation  between  the  two 
layers  of  limestone.    The  extraordinary  anticipations  in  reference  to  Co- 
manche Hill  have  not  been  realized.    A  large  mass  of  croppings,  esti-    \ 
mate4  at  several  thousand  tons,  covered  the  brow  of  the  hill.    This  mass 
was  spangled  with  black  sulphurets,  and  was  supposed  to  be  good  pay 
ore.     Upon  being  taken  down  it  was  found  they  consisted  of  limestone, 
merely  superficially  covered  with  ore,  and  a  small  portion  of  which  only 
paid  for  reduction.    £\idcntly,  in  this  case,  the  usual  order  was  reveraed, 
and  the  slight  incrustation  of  ore  rendered  the  limestone  less  destrac- 
tible  than  the  surrounding  countiy  rock.    The  question  of  permanency 
and  returns  will  depend  upon  the  size  and  firequency  of  recnnenoe^ 
these  ore  bonanzas.    The  question  cannot  be  said  to  be  definitely  set- 
tled as  yet. 

A  large  amount  of  work  has  been  done  to  the  east  of  Comanche  Hill, 
on  the  Comanche  estension,  and  the  Eomley  and  Bugher  Lode,  arising    , 
from  a  lawsuit,  relative  to  identity,  which  was  decided  in  favor  of  the    ; 
former.    At  what  was  called  the  discovery  of  the  Bomley  and  Boghery    j 
a  body  of  silver  ore,  some  twenty  to  thirty  feet  in  width,  has  been    . 
uncovered.    That  portion  of  the  ore,  with  heavy  spar  as  gangue,  is  highlty    ' 
argentiferous ;  the  pure  quartzose  portion,  forming  the  principal  part^  on 
the  contrary,  was  not  sufiicieutly  rich  in  silver  to  submit  to  the  onerous 
charges  of  custom  reduction.    On  the  Comanche  extension  a  large  body 
of  silver  ore  has  beon  lately  discovered,  with  threads  of  native  silver 
visible  in  cousiderablo  quantities.    The  Poor  Man's  Joy  was  one  of  tli6 
lodes  that  first  attracted  attention  in  the  district.    An  open  cat  has  been 


N  OF  MININa  INDUSTRY — ^MONTANA.  277 


boat  two  hundred  feet  long,  uncovering  the  vein  and  showing 
cee  to  six  feet  of  qoartz.  The  vein  seems  to  dip  at  a  very  small 
Some  of  the  ore,  undoubtedly  selected,  was  shipped  to  smelting 
n  New  Jersey^  and  Berlin,  Prussia,  and  yielded  from  $300  to 
jer  ton. 

ttle  work  has  been  done  to  venture  an  opinion  as  to  the  character 
^ein.  The  ore  contains  a  considerable  percentage  of  lead,  and 
racticable  for  milling.  The  proprietors  proiJose  to  put  up  an  air 
rator  this  winter,  to  concentrate  the  ore  as  much  iis  iK)Ssible,  and 
ship  it  to  eastern  or  £iiroi>ean  smelting  works, 
ge  number  of  other  lodes  have  been  discovered,  but  very  few  of 
ere  worked  to  any  considerable  extent.  They  seem  to  be  mostly 
I  England  are  technically  termed  "flat  veins'' — ^bodies  of  ore 
Qg  stratified  rock,  and  appear  to  be  formations  analogous  to  those 
te  Pine — with  this  difference  that  the  strata  and  ore  dip  at  a 
rable  angle,  and  are  more  conflneil  to  their  respective  seams. 
;}reek,  a  deep  but  narrow  gulch,  divides  the  district  into  two 
All  the  lodes  in  the  western  portion  contain  a  large  percentage 
and  some  of  the  oi'e  consists  of  puie  argentiferous  giUena.    No 

at  their  reduction  has  been  made.  Although  the  affairs  of  Flint 
luring  the  past  year  have  been  under  a  cloud,  there  is  every 
t  that  ere  long  this  district  will  form  a  prosperous  mining  com- 
The  mill  has  lately  changed  hands,  and  those  interested  in  the 
confidently  expect  the  most  brilliant  results. 
ffervey  mill  is  located  near  Georgetown.  It  is  a  steam  miU  of 
mps,  driven  by  a  25  horse-power  engine;  the  whole  in  a  log 
1^;  cost  $15,000  to  $20,000,  currency.  Has  crushed  a  consider- 
M>unt  of  quartz  Irom  the  Minnesota  lode,  and  some  others,  but 
>t  make  it  pay,  although  the  ore  assayed  well  enough  to  pay  a 
Qe  margin  if  it  could  be  saved.  There  are  many  l^es  in  this 
;  some  of  them  are  large  and  well  defined,  and  will  pay  when 
^,  become  cheaper. 

Srirtn^  mill  is  also  located  near  Georgetown.    It  is  an  S-stamp 
opelled  by  a  40  horse-power  steam-engine;  wooden  buildings; 
thed  ore  from  several  lodes ;  did  not  pay ;  idle  now. 
Tanauer  mill,  located  near  Gable  City,  is  the  second  best  in  the 

It  was  built  by  A.  Hanauer  in  1808,  and  contains  four  batteries 
tamps,  (weight  490  pounds  each ; )  drop  9  inches ;  speed  75  drops 
ate;  power,  30  horse-power  steam-engine;  capacity  35  tons  per 
!bar  hours;  original  cost  of  machinery  $20,000:  cost  of  erection — 
Be,  35  by  55  feet,  engine  house,  18  by  53  feet^20,000  more.  The 
iry  was  built  by  Gates,  of  Chicago.  The  mill  has  been  running 
mt^-five  days  in  all,  and  crushed  during  that  time  625  tons  of 
vrhich  yielded  from  $5  to  $20  per  ton.  The  cost  of  crushing  a 
been  about  $4.  At  present  the  mill  is  idle  for  want  of  ores. 
iifs  mill. — ^Bay  &  Hendrie  have  erected  a  10-stamp  mill  at  Butte 
lie  past  year.  The  stamps  weigh  500  pounds,  and  are  geared 
i5  tunes  per  minute.  The  mill  has  done  little  or  no  work,  and  is 
TOsent;  reason  unknown. 

very  valuable  copper  mines  have  been  discovered  in  this  district, 
ty  thoroughly  prospected.  Among  the  most  pi*ominent  are  the 
,  Parrott,  Gray  Eagle,  Mountain  Chief,  &c  The  first  two  afe 
y  considered  extensions  of  the  same  vein.  A  shaft  has  been 
feet  deep  on  the  Original,  developing  a  3-foot  vein.  The  ore  is 
lly  green  carbonate  and  red  oxide. 
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Tlie  Parrott  has  been  explored  to  a  depth  of  125  feet,  and  a  good  vein 
developeiL  In  the  upper  zone  the  copi>er  is  in  the  oxydized  form,  while 
in  depth  peiicock  ore,  remarkably  free  of  gangue,  predominates. 

A  8ine.lting  furnace,  consisting  of  a  stack  furnace,  with  fan-blowers, 
&c.,  was  erected  to  work  the  copper  from  these  lodes.  Five  tons  of  black 
coppo.r  were  run  out  and  shipped  east  for  refining.  The  proprietors  state 
that,  at  present  prices  of  fuel,  labor,  &c.,  they  can  protluce  black  copper 
for  8  U>  per  ton. 

The  Xowlun  mill^  located  at  Cable  City,  was  erected  in  the  winter  of 
1857.    It  has  twenty  stamps  of  472  pounds  each,  distributed  in  4  batteries, 
and  2  arrastras.    The  motiv^o  power  is  a  40  horse-power  engine,  geare<l  to 
raise  the  stamps  80  times  per  minute  7  inches  high.    The  cost  of  erec- 
tion was  $  18,000  in  all.    The  mill  reduces  42  to  54  tons  of  ore  in  24 
hours,  and  consumes  3  cords  of  wood.    Cost  of  reduction  is  ix^ported  at 
$5,  currency.    The  entire  amount  of  ore  reduced  is  9,200  tons,  all  from 
the  Atlantic  Cable  lode,  which  yielded  $172,000  in  gold  coin.    The  mill 
was  erected  under  a  contract  with  the  proprietors  of  the  Atlantic 
Cable  Lode  to  work  10,000  tons  of  ore  from  that  lode,  at  $11  per  ton  in 
gold. 

Atlantic  Cable  lode. — This  magnificent  mine  was  discovere<l  in  June, 
1802.  From  the  workiags  up  to  date  it  seems  to  be  a  chimney  of  aurif- 
erous quartz  in  a  dyke  of  limestone.  The  ore  is  of  a  more  or  less  deep 
red  color,  on  account  of  a  heavy  i>ercentiige  of  iron,  and  very  friable. 
The  body  of  ore  strikes  nearly  north  and  south,  and  the  ore  chimney 
dips  under  the  limestone  at  an  angle  of  18  degrees.  A  i>erpendicakur 
shaft  was  sunk  140  feet  deep  and  a  stope  level  run  246  feet  in  length. 
Nearly  10,000  tons  were  raised  in  a  little  over  one  year,  yielding  §172,000 
in  gold.  The  system  of  mining  pursued  is  ])erhaps  without  pandlel  for 
its  wtisteful  costliness  and  reckless  disregard  for  danger.  As  the  body 
of  ore  gradually  dipped  away,  it  was  followed  in  its  track  instead  of 
being  attacked  by  means  of  shafts  and  levels.  This  necessitated  fte- 
quent  rehandling,  and  made  it  extremely  ditlicult  to  secure  the  woA- 
ings  against  ctiving.  Some  of  the  ore  was  rehandled  14  times.  Add  to 
this  the  extravagant  cost  of  milling,  $11  per  ton,  great  expenses  incurred 
to  keep  down  the  water,  and  the  consequence  was  easily  to  be  foreseea. 
Finally  the  mine  caved,  the  proprietors  failed,  and  the  mill  stopped.  In 
the  hands  of  persons  supplied  with  sufficient  capital  to  work  it  upon 
moderate  principles  of  economy,  the  Atlantic  Cable  will  undoubtedly 
resume  its  former  productiveness  with  nioi*e  favorable  results  to  its  pit- 
prietors. 

MhierM  and  MechanUPs  Tunnel, — In  the  vicinity  of  the  Atlantic  Cable 
lode  an  extensive  tunnel  is  being  cut  by  a  hard-working  joint  stock, 
company,  who  deserve  success.  This  company  wa«  organized  over  tw<> 
years  ago,  and  the  shareholders,  all  poor  men,  proceeded  immediately 
with  their  work.  Two  shifts  per  day  have  been  engaged  most  of  tik0 
time  ever  since  in  driving  ahciul  the  tunnel,  while  the  balance  of  tho 
comi)any  would  engage  in  other  work  to  supply  funds.  Eight  hoodnA 
and  forty  feet  in  length  have  thus  been  excavated.  By  far  the  grealeak 
part  was  through  earth  and  loose  rock,  but  the  last  150  feet  bad  to  to 
blasted  through  solid  granite,  which^seems  to  constitute  the  oeatar  of 
the  hill.  A  thousand  feet  ahead  of  them  they  expect  to  tap  the  AilMti0 
Gable  lode.  Several  mineral-bearing  quartz  seams  have  been  paneA 
in  the  tunnel ;  none  of  them,  however,  have  been  rich  enough  topajflif 
working. 

Deer  Lodge  County  ditches. — ^The  following  is  a  list  compiled  fix>in  tkfl 
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ii's.  Mr.  J.  B.  ElwolPs,  returns,  and  comprises  all  those  ditches 
sell  water : 


.ocality. 


Name  of  ditch. 


I 


Xame  of  owners. 


alch. 


Rock  Creek 

Tom  Staart 

Pionoer 

Ke\-stone 

Proase 

Pike's  Peak  No.  1. 
Pike's  Peak  No.  3. 

(^amtber's 

Enterprise 

I^ast  Knob 

Dutchman's 

Tiger  

Oluo 

Snowshoe 

Prvor 

Johnson 

California 

Bear  Creek 

American 


Kohrs  &,  Co 

Pioneer  Co 

P^nberttm  6c  Co 

Colonel  Thornton 

Kock  Creek  Co 

Kohrs  &  Co 

Kohrs  &  Co 

Georse  Camthers 

Pemberton  St,  Co 

Pembcrton  &  Co 

Meagher  Sc  Co 

Pemberton  &  Bratton 

Pounds  &  Green 

Kelly  dtCo 

Pry  or  Sc  Johnson 

Johnson  &  Co 

Thornton  &  Preston. . 

Domingo  6c  Co 

Weir&  Co 

LolK'au  &  Co 


Capacity  Miles  in 
in  uohes.  length. 


^olch 


I 


Stone  6c Co. 


m 


Moose  ( 'reek 

Mill  Creek !  P.  Golden  6c  Co 

l^Iiunesota *  llairis  6c  Co 

Beef  Straight 

German  Gulch 

Gulch •  nighLind 

Blacktail 

Humphrey  d&  Allison. 

Noyc'S 

Silver  Bow  6c  Rocker 

Divide  Creek  No.  1 . . . 

Divide  Creek  No.  2. . . 

China  Ditches— 3 

Oro  Fine 

tnlch :  Eight  Mile , 

Stonewall 

Washington 

Dalton 

Henderson 

Georgetown UJaroeson  6c  Co./ 

Oro  Fine ^'      " 

Caraboo 


Sboup , 

Humphrey  &  Allison. 

John  Noyes  

Vanderbnrg  dt  Co 

L.  A.  Barnard  6c  Co. . . 
L.  A.  Barnard  6c  Co. . . 

Chinese 

Morlev  &  Co 

Bob  L'inder  &  Co 


4m  Gnlch. 


Kelly  6c  Co.... 
P.  Dalton  &  Co. 


1,500 

13 

100 

3 

700 

3 

700 

5 

4jO 

2 

4no 

3 

300 

3 

300 

3 

950 

3 

200 

2 

300 

2 

6(10 

3 

eoo 

15 

500 

3 

900 

3 

200 

3 

600 

5 

300 

7 

300 

2 

150 

9 

700 

3 

500 

15 

300 

5 

300 

4 

500 

5 

500 

6 

HOO 

25 

Yalae. 


Gnlch 

c 

ikh... 
I's 


aU. 


California... 

McClellan... 
Standifer  . . . 

Miners' 

I*rairieBar.. 
Uncle  Ben's. 


J.  All  port. 
J.  Allport 

Jackson  6c  Co. 


Wilson  6c  Co. 


Frederickson  &Co. 


500 
.,000 
40v') 
300 
400 
500 
500 
500 
500 
300 
500 
300 
500 
200 
C300 
^350 
200 
300 
200 
200 
250 


20,350 


5 
3 
Xi 
15 
4 
6 
» 
13 
19 
3 
4 
4 
3 
3 
3 
3 
3 
6 
3 
3 
G 


•60.006 

1,000 

10.000 

10.006 

13,000 

7,000 

3,000 

5,006 

5.000 

2;  500 

5.  GOO 

10,000 

30.006 

4,000 

1,506 

3,000 

20,000 

6,0uO 

2,500 

9,000 

3.500 

40.000 

2.000 

8,000 

10,000 

6,000 

40.000 

4,000 

10,000 

40.000 

5.000 

7,000 

10,000 

13,000 

13.000 

40,000 

3.001) 

5,000 

3,000 

10,000 

3, 500 

5,000 

3.000 

2.500 

6,000 

3,000 

3,000 

3,606 


379        496.000 


Idition  to  the  above,  many  ditches  were  built  by  miners  for  private 

jting  in  the  aggregate  probably  $100,000  more. 

appended  table  of  valuation  is  taken  from  the  New  Northwest: 

Campturative  table  of  valuations  and  taxes,  Deer  Lodge  County. 


Nnmber. 

Valnation. 

1866. 

1867. 

laea 

1869. 

186<L 

1867. 

186a 

1869. 

UTmtad 

1,760 

17,940 

30,495 
5,543 

96,400 

1,936* 
753 

4.942 
545 
393 
964 
496 

•90,150 
133,610 

•43,560 
166^543 

•38.845 
944,081 

•66,975 

61,265 

11,780 

177,650 

r 

**•*•• 

4,930 

1,335 

oaniafes 

386 

29,710 
179,150 
319, 183 
908,453 

16.965 

113.315 

iiij-^l  - 1  "-|^— J 

909.975 

id  erodiU 

167.865 

197,900 

•  9(  fvopOTiy 

455,891 

1,833 

3 

4,333 

619,976 
9.477 
9,000 
6,990 

1,038,631 
4,619 

3,788 
9.630 

1. 100. 006 

;aX  SffofiHiil 

14,670 

tts  otOeotod 

ii«ollmt«il  . . 

•7,506 

*To  date. 
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CHAPTER  XLIII. 

LEWIS  AND  CLARKE  COUNTY.    . 

Lewis  and  Clarke  (formerly  Edgerton)  County  occupies  the  geogra- 
phical center  of  the  settled  portion  of  the  Territory.  Its  boundaries  are 
defined  by  the  Sun  River  in  the  north,  the  Missouri  River  (flowing  here 
from  south  to  north)  in  the  east,  the  divide  of  the  main  range  of  the 
Rocky  Mountiiins  in  the  west,  and  in  the  south  by  a  spur  of  the  same 
shooting  out  towards  the  northwest.  Tlie^e  lines  inclose  a  belt  about 
thirty-five  miles  wide  and  one  hundred  miles  long,  parallel  with  the 
Missouri  River. 

The  northwestern  part  of  the  county  is  a  continuation  of  the  Gnind  Cou- 
teau  de  Missouri,  a  high  level  plateau,  sandy  and  arid  in  nature,  and  ofifer- 
ing  little  inducement  for  settlement,  except  in  the  valleys  of  the  streams 
by  which  it  is  intersected.  The  northwestern  section,  formed  by  the 
head-waters  of  Dearborn  and  Sun  Rivers,  is  reported  to  be  extremely 
rugged  and  inaccessible. 

The  southern  half  of  the  county  is  a  basin  between  tlie  main  and  belt 
range,  divided  up  into  a  number  of  beautiful  valleys  by  low  intersecting 
foot-hills.  Prominent  among  this  system  are  Prickly  Pear,  Ten  Mile, 
Seven  Mile,  Missouri,  and  Dearborn  Valleys,  all  of  winch  are  excellently 
adapted  for  agriculture  and  stock-raising.  The  necessary  wat«r  for  irri- 
gation is  taken  from  the  streams,  and  a  large  number  of  acres  annuaJlj 
yield  a  bountiful  harvest  of  all  the  hai'dier  cereals. 

Surrounding  and  in  close  proximity  to  these  agricultural  lands  are 
found  the  principal  gold  deposits  in  lodes  and  placers. 

Here,  as  elsewhere,  the  Rocky  Mountains  scarcely  merit  their  distinc- 
tive adjective — ^rocky.  They  are  remarkable  for  the  gentleness  of  their 
acclivity  and  the  absence  of  rugged,  projecting  peaks*  Not  only  on  the 
sloping  sides,  but  even  at  the  very  summit,  with  rare  exceptions,  their 
granitic  kernel  is  covered  by  a  mantle  of  soil  supporting  a  luxuriant 
vegetation  of  bunch-grass  or  interminable  forests  of  pine,  iU*,  and  spruoe. 
Indeed,  few  import-ant  chains  are  less  rocky  and  barren  of  soil. 

GEOLOGICAL  STRUCTURE. 

The  geological  structure  of  the  county  seems  to  be  comparatively 
simple ;  at  the  same  time  the  necessary  data  for  fixing  the  exact  bound- 
aries of  the  various  formations  are  not  yet  sufficiently  numerooB  and 
complete. 

The  backbone  of  the  main  range  and  projecting  spurs  consists  of 
primitive  rocks,  among  which,  coarse-grained  granite  predominates,, 
with  syenite,  gneiss,  and  occasional  dikes  of  trap  and  peaks  of  porphyry 
as  accessories.  A  trap  dike  parallel  with  the  most  important  belt  of 
gold-bearing  lodes  is  particularly  interesting,  on  account  of  the  inti- 
mate relations  it  seems  to  bear  to  these  lodes. 

The  lower  foot-hills  and  valleys  are  made  up  of  limestone,  both  mag- 
nesian  and  argillaceous,  slate  and  sometimes  sandstones.  Where  they 
approach  the  granite  they  are  frequently  metamorphosed  and  considera- 
bly disturbed.  No  fossils  have  been  found  in  these  sedimentary  strata, 
and  no  definite  opinion  as  to  their  place  in  the  geological  series  can  be 
formed.  Since  the  discovery,  at  several  points,  of  lignite  similar  to  the 
lignite  of  the  plains,  it  is  perhaps  not  unreasonable  to  conclude  tidat  the 
strata  of  the  valleys  at  least  are  equivalent  formations  to  those  nnder- 
lying  the  plains  of  Colorado  and  Wyoming,  and  lienor  of  eomparativeiy 
recent  origin.    The  explorations  necessary  in  placer  mining  have  tbionr- 
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ottghly  developed  the  drift  and  alluvial  formatious.  Along  the  flanks 
of  the  main  range  and  its  spurs,  deep  gulches  and  ravines  have  been  cut 
out  by  erosive  action  continued  through  countless  ages,  carrying  off  the 
tighter  and  more  destructible  substiinces,  and  depositing  in  tbeii*  place  in 
%  more  concentrated  form  the  precious  material  of  the  quartz  lodes  above. 
This  action  is  frequently  very  evident,  the  gulches  being  rich  to  the 
point  crossed  by  the  lodes,  and  barren  above.  The  characteristics  of  the 
^avel  and  alluvium,  their  relative  depth,  width,  and  extent,  are  of 
twu'se  as  varied  as  the  amount  of  gold  which  they  contahi  and  which 
makes  them  so  valuable.  Fossil  teeth,  tusks,  ribs,  &c.,  are  frequently 
found  iu  the  auriferous  gravel.  Last  Cliance  has  been  particularly  pro- 
lific iu  well-preserved  specimens.  One  of  the  iiuest  8i)ecimens  lately 
obtained  is  a  tooth  of  the  Elephas  primogenim^  measuring  sixteen  inches 
and  weighing  twelve  pounds,  with  a  part  of  the  jawbone  attached.  But 
Mttle  is  done  towards  preserving  these  interesting  ixilics  of  the  past. 

POPULATION  AND  INDUSTRIAI.  PROGRESS. 

Although  the  smallest,  Lewis  and  Clarke  is  one  of  the  most  i)opulous, 
wealthy,  and  flourishing  counties  in  the  Territory.  At  the  last  election 
2,685  votes  were  cast,  from  which  the  population  may  be  inferre<l  to  bt* 
probably  about  10,000  souls. 

Helena,  the  principal  town  and  county  seat,  is  situated  very  near  the 
southern  border  in  Last  Chance  Gulch.  She  owes  her  rapid  rise  to  rich 
placer  and  lode  deposits  in  her  immediate  neighborhood,  and  her  steady 
progress,  rather  unexample<l  in  the  history  of  mining  camps,  to  her  pecu- 
liarly favorable  and  central  location.  The  first  cabin  was  erected  in  the 
winter  of  1864.  On  the  29th  of  April,  1809,  one-third  of  the  town  was  de- 
stroyed by  fire,  but  a  few  months  sufficed  to  replace  the  former  frame  tene- 
ments by  substantial  stone  and  brick  edifices.  In  the  selection  of  the 
dte  the  same  error  so  usual  to  mining  towns  has  been  committed. 
Although  much  better  locations  abound,  the  business  part  of  the  town 
has  gradually  been  built  up  in  the  gulch  itself,  thus  interfering  with  the 
exhaustion  of  the  placers,  and  giving  rise  to  much  vexatious  litigation 
between  miners  and  lot  owners.  Among  the  industrial  establishments 
more  particularly  referring  to  the  mining  interest^  is  the  foundery  and 
machine  shop  of  Mr.  Hendrie,  erected  in  1867.  Tuis  establishment  con- 
tains one  cupola  furnace,  two  forges,  triphammer,  three  lathes,  mold- 
ing room,  &c.,  and  all  other  appointments  necessary  for  the  repair  of 
quartz  mills,  and  is  of  the  utmost  importance  in  a  country  so  far  distant 
&om  the  industrial  centers  of  the  East  and  West. 

The  county  contains  one  flouring  mill  with  three  run  of  stones,  and 
tea  saw-mills  with  a  capacity  of  cutting  daily  120,000  feet  of  lumber. 
Seven  of  the  saw-mills  are  propelled  by  steam. 

The  gratifying  industrial  progress  of  the  county  will  appear  from  the 
Idlowing  table  obtained  from  official  sources  : 

"hiUeBhowing  the  number  of  acres  oultiwited,  value  of  improDemcnU,  total  valuation  of  property  ^ 

^'c,  in  Lewis  and  Clarke  County, 


T«r. 

ll 

si 

n 

Nnmber  of 
live  slock. 

Value       of 
live  stock. 

Value       of 
towii  lots. 

Capitul     in 
mauufac- 
toring. 

Capitul     in 
merchandise. 

Moneys  and 
creuite. 

Total  valua- 
tion      of 
property. 

S  — 

11,413 
18^597 

98^  ere 

138.333 

$1,390,386 
1,836,  .554 
3,635.972 

Wn.... 

12^.674 
428.980' 

MM 

nr.ias 

8,307 

$S0fi.S87 
796,146 

$81,665 

11,049,899 



1949,939 

, 

. 
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PLACER  MINES. 

The  known  and  i)roductive  placers  of  Lewis  and  Clarke  are  chiefly 
confined  to  the  southern  half  of  the  county.  They  occupy  an  area  of 
about  twenty-five  miles  square.  Within  this  limit  nearly  all  tlie  gulches 
and  foot-hills  are  known  to  be  auriferous.  Some  of  the  gulches  have 
been  merely  prospected  for  want  of  facilities  to  work  them,  others  have 
been  exhausted,  but  the  majority  promise  to  continue  their  past  pro- 
ductiveness for  many  years  to  come. 

Last  Chance  Inlet— Thi^  gulch,  containing  the  most  important  and 
productive  placer  in  the  county,  was  discovered  in  July  1864,  and  has 
yielded  steadily  since  that  time. 

Its  two  forks,  Oro  Fiuo  and  Grizzly  Gulches,  head  in  a  spur  of  the  maiB 
range,  pursuing  thence  a  panillel  and  northerly  course  for  four  miles; 
they  unite  about  half  a  mile  above  the  town  of  Helena  and  form  La«t 
Chance  proper.  A  sliort  distance  beyond  the  junction,  the  inclosing 
foot-hills  come  to  an  abni])t  termination  and  the  bed  of  Last  Chance 
assumes  a  width  of  from  400  to  800  feet  for  a  distance  of  three  miles, 
until  it  loses  its  identity  in  the  basin  of  Ten  Mile  and  Prickly  Poiir. 

The  forks  Oro  Fino  and  Grizzly  are  naiTow,  deep  ravines,  with  the 
bed  rock  from  10  to  40  feet  deep.  Too  much  water  in  the  drifts  and  too 
little  for  washing  have  much  retarded  the  working  of  the  claims  and  a 
good  deal  of  ground  remains  to  be  worked,  especially  in  Oro  Fino  Gulch. 
The  upper  part  of  Last  Chance  bearS  the  same  characteristics.  Exten- 
sive drains  are  neoessaiy  to  free  the  claims  from  the  natiutd  gulch 
water. 

In  the  central  and  lower  part  of  the  main  gulch  the  layer  of  alluviuni 
is  very  shallow,  and  the  claims,  with  the  exception  of  the  deep  diggings., 
are  easily-  and  (j^iickly  worked  out.  The  extreme  l#wer  end,  where  the 
gulch  debouches  into  the  valley,  has  all  the  characteristics  of  bar  dig- 
gings. It  is  now  almost  entirely  worked  by  Chinese  who  have  acquir^ 
title  by  purchase  from  fonner  owners  or  by  taking  up  abandoned  ground. 
They  produce  a  considerable  ainount  of  gold,  but  the  individual  results 
are  not  known. 

System  of  mining, — ^The  nature  of  the  ground  does  not  permit  the 
application  of  hydraidics,  without  the  prepai*atory  construction  of  a  bed- 
ro(*'k  flume.  In  the  shallow  claims  the  pay  dirt  is  shoveled  directly  into 
the  sluice  boxes,  and  where  stiipping  is  not  feasible  it  is  hoisted  by  wind- 
lasses. It  is  estimated  that  the  tailings  contain  at  least  $1,(100,000 
which  coidd  be  saved  by  proper  appliances.  To  obtain  these  and  to 
facilitate  the  working  of  the  balance  of  the  ground,  a  bed-rock  flume 
through  Last  Chance  Gulch  has  been  projected,  but  the  death  of  the 
projector.  Colonel  Truett,  has  delayed  the  Immediate  execution  of  his 
plans.  A  careful  examination  and  survey  have  demonstrated  its  entire 
feasibility'.  In  the  lower  claims,  where  the  gold  consists  of  minute 
scales,  quicksilver  is  used  in  the  sluice  boxes.  The  gold  obtained  varies 
from  .904  to  .916  in  fineness.  , 

Production. — The  lowest  estimate  of  the  production  of  Last  Chance 
Gulch,  up  to  1869,  places  it  at  $6,500,000.  The  yield  of  the  main  gulch 
and  forks  for  the  present  season  will  be  about  $700,000.  The  gulch  itself 
aifords  a  small  amount  of  water,  but  it  is  owing  principally  to  an  excel- 
lent system  of  ditches,  utilizing  the  water  of  Ten  Mile  Greek,  that  this 
indispensable  article  was  less  scarce  here  than  in  the  m^ority  of  tlie 
mining  camps  throughout  the  Territory. 

Ancient  OhanneL — ^The  claims  of  Taylor,  Thompson  &  Co.,  Hollowajr 
&  Lutke,  and  Get<)hell,  800  feet  in  length  in  Last  Chance  Gulch,  abovt 
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half  a  mile  below  the  town  of  Helena,  form  a  deposit  which  merits 
21  separate  description  on  accoaut  of  its  i)eculiar  geological  features  and 
its  wonderful  yield  of  gold,  i>ast,  present  and  prospective. 

At  this  i)oint  the  golch  was  originally  worked  to  a  depth  of  from  si!c 
to  ten  feet,  to  what  was  supposed  to  be  the  true  bed  rock,  consisting  of 
a  layer  of  arenaceous  cement  from  three  to  five  feet  thick.  In  setting  a 
string  of  sluice  boxes  the  stratum  was  ])ertbrated  and  another  l)ody  of 
auriferous  gravel  expose<l.  This  second  deposit  is  from  ^  to  45  feet 
thick.  The  enormous  quantity  of  gravel  it  contains,  the  facilities  which 
it  ofters  for  economical  working  by  the  introduction  of  machinery,  and 
the  remarkable  unifonnity  with  which  the  gold  is  distributed  through 
the  gravel,  have  rendered  it  exceedingly  remunerative  to  the  owners  and 
noted  for  it«  gross  yield  of  gold.  For  the  present  season  the  vieUl  will 
be  about  $200,000. 

In  order  to  illustrate  the  manner  of  working  those  claims,  I  will  select 
that  of  Taylor,  Thompson  &  Co.  To  obtain  a  dump,  a  wooden  tower 
is  erected  in  some  part  of  the  claim  partially  or  entirely  workwl 
out.  This  tower  rises  above  the  natural  surface  of  the  gix)und  and 
8ome  00  feet  above  the  tiuie  bed  rock.  From  the  top  of  the  siime,  a 
number  of  inclined  planes  radiate  towards  the  lower  lace  of  the  gravel 
bank.  On  these  tramways  the  gravel  is  carried  in  cars  to  the  top  of 
the  tower,  there  diuni)ed  into  the  sluice  boxes  and  washed  over  the  rillles. 
The  motive  i>ower  is  supplied  by  a  steam-engine  stationed  in  the  lower 
liart  of  the  tower.  On  one  of  the  claims  the  hoisting  is  performed  by 
an  ingenious  combination  of  whims  and  cranes. 

Only  the  portion  of  the  gravel  beneath  the  false  l)ed  rock  is  worked 
in  this  manner.  The  stratum  of  sand  and  cement  of  which  the  false 
bed  rock  consists  and  the  gi*avel  and  soil  above  it  are  first  stripped  and 
wheeled  off.  The  second  layer  of  gravel  which  remains  is  taken  down 
at  right  angles  with  the  wain  gulch.  To  facilitate  the  excavation  por- 
])endicular  slits  ai*e  cut  40  feet  apart.  No  powder  is  used,  as  the  gravel 
is  easily  attacked  by  pick  and  shovel. 

Numerous  opinions  in  reference  to  the  character  and  origin  of  this  val- 
uable de|)Osit  have  been  advanced,  but  none  of  them  arc  suftlciently  sat- 
isfactory to  be  conclusive.    According  to  the  first  and  most  generally 
received  opinion,  the  bed  rock  of  Last  Chance  (rulch  suffers  an  abrupt 
depression,  forming  a  large  basin  or  ix>t-hole.    Under  such  an  assump- 
tion it  is  difficult  to  explain  the  formation  of  a  placer  deposit  of  such 
magnitude  and  such  unilbrmity  by  the  experience  of  placers  elsewhere. 
This  improbability  led  a  number  of  practical  miners,  thoroughly  iu;- 
qoainted  with  the  ancient  channels  of  California,  to  the  conclusion  that 
Uie  gravel  below  the  first  bed  rock  has  nothing  to  do  with  Last  Chance 
Golch,  but  is  part  and  parcel  of  an  ancient  channel  crossing  the  same  at 
right  angles.    They  have  sunk  a  large  number  of  shafts  on  the  low 
plateau  to  the  west  of  the  gulch  and  eliminated  a  belt  about  800  feet 
wide,  the  locality  of  the  ancient  channel.    Every  shaft  sunk  within  its 
limits  at  a  depth  of  from  50  to  70  feet  encounters  a  largo  volume  of 
water  too  great  to  be  overcome  by  any  pumping  machinery  at  their  dis- 
posal.   Several  attempts  to  reach  the  bed  rock  by  sinking  deeper  prov- 
ing abortive,  the  parties  engaged  in  this  enterprise  are  now  running  an 

extensive  drain  tunnel  from  a  point  about  two  miles  distant  from  the 

d«ep  claima  on  Last  Chance.    They  have  already  completed  2,000  feet 

UHi  propose  to  continue  this  drain  tunnel  at  a  low  grade  until  they  strike 

paygraveL 
The  gravel  in  the  bed  of  this  old  river  is  different  from  any  other  in 

the  neighborhood,  being  deep  red,  while  that  of  Last  Chance  has  a  gray- 
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isb  color.  The  ancient  channel  seems  to  run  about  parallel  with  the 
Missouri  River.  To  the  east  it  has  been  traced  about  1,500  feet  from 
Last  Chance  Gulch.  It  is  needless  to  point  out  the  importance  of  this 
enterprise,  the  almost  incalculable  amount  of  gold  which  a  succession 
to  the  west  and  east  of  such  claims  as  are  at  present  being  worke<l  in 
Last  Chance  would  necessarily  yield. 

Dry^  Bowery^  and  Michigan  Gulches. — These  gulches  descend  fix>ni  tlio 
same  range  and  pursue  a  parallel  course  with  Last  Chance.  Dry  Guleli 
particularly  has  yielded  considerable  amounts  of  gold  in  former  times. 
During  the  present  season  but  little  work  has  been  done  in  any  of  them. 
In  the  upper  part  of  Dry  Gulch  there  seems  to  be  a  deposit  similar  to 
the  deep  claims  of  Last  Chance.  For  about  2,000  feet  no  beil  rock  has 
been  i-eached,  although  shatts  have  been  sunk  to  a  considerable  depth. 
Increased  steepness  of  the  side-hills  has  prevented  active  work  in  a 
great  measure. 

Tucker  J  a  tributary  of  Dry  Gulch,  connects  the  latter  with  Tucker 
Basin.  The  latter  is  about  2,000  feet  square,  and,  although  the  supply 
of  water  in  the  most  favorable  season  is  very  small,  has  yielded  largely. 
It  is  crossed  by  the  belt  of  gold-bearing  lodes  which  undoubtedly  have 
been  the  source  whence  all  the  giUches  in  this  vicinage  have  derived 
their  material.  The  surface  of  the  low  hill  s(»parating  the  lower  end  ol 
Last  Chance  and  Dry  Gul6h  has  been  found  auriferous,  and  is  ground 
on  which  sluicing  is  carried  on,  mining  operations  being  only  limited  by 
the  encroachments  of  the  town ;  a  gravel  channel,  crossing  obliquely  from 
Dry  Gulch  to  Last  Chance,  tends  to  show  that  at  some  former  time  the 
two  gulches  united  before  entering  Ten  Mile  Basin. 

Nelson  Oulch. — The  course  of  this  gulch,  starting  near  the  head  of 
Grizzly  Gulch,  is  westward ;  it  empties  into  Ten  Mile.  Three  bed-rock 
tlumes,  one  of  whicli  is  4,000  feet  in  length,  and  has  reached  a  depth  of 
30  feet,  yield  excellent  results. 

Ten  Mile. — Placer  mining  in  this  gulch  is  confined  to  the  uei^chborhood 
of  the  divide,  from  which  it  takes  its  course.  Two  hydraulics  on  the 
main  fork,  and  one  each  on  Monitor  and  Minnehaha,  two  small  forks, 
have  paid  well.  Little  is  known  in  reference  to  the  extent  of  the  placers, 
which  they  work.  The  gulch  forms  the  be<i  of  a  considerable  stream  of 
water,  all  of  which  is  diverted  by  the  Big  Helena,  Yaw-Yaw,  and 
Thompson  ditches  for  the  use  of  the  placers  surrounding. 

Helena. — The  upi>er  part  of  this  valley  is  an  almost  imi>enetrable  pine 
forest.  As  all  the  gulches  entering  Ten  Mile  are  more  or  less  auriferous, 
the  bed  of  the  creek  itself  is  generally,  and  no  doubt  correctly,  supposeo 
to  contain  rich  placers.  AU  attempts  to  reach  the  bed  rock  in  the  lower 
part  of  the  gulch  have  heretofore  been  frustrated  by  water.  At  a  great 
many  iioints  in  the  gulch,  wash-tin — "  toad's  eye," — is  found  in  consid- 
aUe  quantities.  No  attempt  has  l)een  made,  as  yet,  to  discover  the 
original  deposit. 

Oreenliorn  and  Skelly  Gulches^  two  westerly  tributaries  of  Ten  Mile, 
have  not  attracted  much  attention  this  season. 

Silver  Creek  is  north  of  Helena.  The  placers  ai-o  50  feet  wide,  with 
6  feet  of  gravel,  and  are  worked  b^'  drifting.  The  bars  have  been 
worked  steadily  with  good  results  since  their  discovery.  They  have  ftur- 
nished  employment  to  75  miners  the  past  season,  and  produced  $50,000. 

In  this  vicinity  are  Tinst  Luck,  Iowa,  Scratch  Gravel,  St.  Louis,  Jeff. 
Davis,  and  Trinity  Gulches.  The  bar  at  the  mouth  of  the  latter  has 
paid  well,  but  the  gulch  itself  is  very  si)otted  and  mostly  worked  out. 

Piegan  Gulch,  9,  tributary  of  Silver  Greek,  has  been  the  scene  of  considr 
eriible  mining  operations.    The  gulch  is  about  three  miles  long,  the  pay 
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streak  from  30  to  60  feet  wide.  Nearly  all  the  gold  is  found  ou  bed  rock 
15  to  20  feet  from  the  surface.  Two  hydraulics  have  been  in  successful 
operation,  supplied  with  water  by  the  Piegan  ditch.  The  side  bars  in 
the  gulch,  almost  without  exception,  have  paid  well.  They  are  worked 
by  stripping  and  ground  sluicing.  The  gulch  has  yielded  $60,000,  and 
will  continue  productive  for  a  number  of  years  to  come. 

Canon  Creek. — This  creek  is  about  15  mile^  long  and  situated  some 
twenty  miles  northwest  of  Helena.  Little  work  has  been  done  in 
the  present  bed,  and  the  gold  obtained  is  derived  mostly  from  the  old 
channel  running  parallel  with  the  present,  but  on  a  higher  grade.  A 
small  ditch,  4  miles  in  length,  with  a  capacity  of  50  inches,  supplies  the 
water  from  the  creek  itself.  Lop  Ear,  Virginia,  Tarhead,  Specimen,  and 
several  other  small  gulches,  are  tributaries  of  Caiion  Greek.  They  all  con- 
tain gold,  but  as  yet  have  to  depend  ui)on  their  own  natural  supply  of 
water,  which  during  the  best  seasons  is  but  very  limited,  and  the  past 
summer  has  been  zero. 

Of  these  Lop  Ear  has  so  far  proved  the  most  productive.  This  gulch 
is  about  one  mile  long.  The  pay  streak  averages  6  feet  in  width,  with  a 
depth  of  8  feet  to  the  bed  rock.  The  gold  is  very  coarse  and  found  im- 
mediately on  the  bed  rock.  The  production  this  season  is  estimated  at 
$15,000. 

Oravelly  Range. — This  important  and  interesting  placer  deposit  inter- 
sects Caiion  Creek  at  right  angles.  It  forms  the  channel  of  an  ancient 
river ;  one  belonging  to  a  system  of  hills  and  valleys  far  anterior  to  the 
present  configuration  of«  the  surface.  Usually,  ancient  channels  take 
their  distinctive  features  from  being  buried  under  the  rubbish  of  past 
ages,  and  under  hills  and  valleys  distributed  according  to  a  new  and 
different  order  of  things.  In  this  instance,  instead  of  the  channel  being 
submerged,  the  denudation  of  the  surrounding  country  has  continued, 
but  in  new'directions,  leaving  high  and  dry  as  the  ridge  of  a  range  what 
formerly  was  the  bottom  of  a  valley  sunounde^  by  hills.  This  ancient 
channel  is  known  for  a  distance  of  9  miles.  Although  cut  in  two  by 
Canon  Creek,  it  continues  on  both  sides.  The  channel  is  100  feet  wide 
and  the  gravel  from  3  to  50  feet  thick.  It  is  supplied  with  water  for 
working  by  the  Gravelly  Eange  ditch,  13  miles  long,  carrying  200  inches 
of  water,  and  constructed  at  an  expense  of  $15,000.  The  deposit  was 
discovered  in  1807.  In  the  followiug  year  it  produced  about  $15,000. 
Daring  this  season  no  work  has  been  done  on  account  of  the  utter  lack 
of  water.  With  the  amount  of  water  at  the  disposal  of  the  miners 
in  average  seasons,  it  will  require  more  than  five  years  to  work  out  the 
channel,  and  it  will  undoubtedly  produce  largely  during  that  period. 

French  Bar. — These  placer  mines  are  situated  in  the  extreme  south- 
eaatem  corner  of  the  county  on  the  banks  of  the  Missouri  River.  The 
river  at  this  point  makes  a  bend  several  miles  long.  Facing  the  river 
are  four  terraces  or  plateaus,  one  rising  above. the  other,  named  Pilgrim, 
Virginia,  Center,  and  French,  and  respectively  800.  400,  400,  and  1,000 
feet  in  width,  and  occupying  the  half  circle  formed  by  the  river  bend. 
These  plateaus  are  gi'avel  bars,  and  form  an  area  of  about  one  square  mile. 
French  Bar  proi)er  is  tlie  most  distant  from  the  river  and  the  most  im- 
portant and  proiluctive. 

It  yielded  in  1867,  $50,000 ;  18G8,  $300,000 ;  1869,  $250,000. 

The  gravel  is  from  5  to  40  feet  thick  and  will  give  employment  to  500 
miners  for  ten  ye^irs.  These  bars  are  not  in  the  immediate  vicinity  of 
higher  peaks  and  ranges,  and  no  good  explanation  of  the  source  whence 
they  derive  their  gold  is  apparent. 

The  water  for  washing  the  gravel  is  obtained  through  two  vWlAv^^.^ 
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both  24  inilc8  long,  with  a  capacity  of  260  and  1,000  inches,  respectiyelj. 
Tlie  latter  was  couBtructed  by  Messrs.  Tayler,  Thompson  &  Co.,  at  a 
considerable  cost.  During  the  past  dry  season  the  ditdi  only  carried 
one-third  of  its  full  capacity. 

System  of  mining. — French  Bar  is  mined  by  means  of  hydraulics;  the 
tailings  are  dumped  into  the  Missouri  River.  In  order  to  reach  bed  rock, 
tunnels  from  600  to  800  feet  long  ai'C  driven  through  the  rim  rock  which 
raises  towanls  the  river.  The  gold  is  very  fine-grained,  and  quicksilver 
must  be  used  in  the  sluice  boxes.  The  ground  is  almost  exclusively 
owned  and  worked  bv  French  Canadians. 

Valuable  gold  miue^  are  supposed  to  exist  in  the  country  at  and 
around  the  headwaters  of  Sun  River.  Its  comparative  inaccessibil- 
ity, but  more  particularly  the  dangers  to  be  encountered  from  hostile 
Indians,  have  so  far  prevented  it  from  being  thoroughly  prospected.  One 
party  of  intrepid  prosi)ectors  who  ventured  on  its  exploration  have  never 
been  heard  from  again,  and  the  general  belief  that  they  have  fallen  by 
the  treachery  of  the  red-skins  seems  well  founded. 

Ditelws. — The  gidehes  containing  valuable  placers  are  usually  desti- 
tute of  a  natural  supply  of  water,  or,  at  all  events,  the  quantity  is  entirely 
inadequate  for  mining  purposes.  To  supply  the  deficiency,  water  must 
be  taken  from  larger  neighboring  streams,  sometimes  over  great  dis- 
tances and  at  great  expense.  The  construction  of  the  ditches  by  means  of 
which  the  water  is  diverted,  has  been  universally  remunerative  when- 
ever undertaken  with  any  degree  of  prudence.  In  the  few  instances 
where  this  has  not  been  the  case,  it  is  mainly  owing  to  complications  and 
litigation  growing  out  of  disi>uted  water  titles. 

The  following  table,  though  incomplete,  exhibits  the  progi^ess  Lewis 
and  Clarke  County  has  made  in  this  direction  : 


Table  of  minimj  ditches  of  Lewis  and  Clarke  County. 


Xame. 


Owners. 


Bij?  Holena 

Yaw- Yaw 

Taylor,  Thompson  &  Co 
Nulsou 


Divide 


Piegan 

Triiiitv 

Gravelly  RaD;;e 

Park 

Milay 

French  Bar 

Central 

S2  small  ditches. 


Total. 


Tmctt,  Dablrr  Sc  Atchison. 
Tmett,  Dabler  6:.  Atchison. 
Truett.  Dablor  &,  AtcluMou. 
Pierson  &,  Spiers 


Kails  &  Co. 


Piogan  Manufacturing  Co. 

Bclini  Sc  Co 

K.  M.  Dunpley 

J.  S..lIutchiuson 

^lilay  &  Co 

French  llsir  Ditch  Co 

Taylor,  Thompson  &  Co. . . 


WattT  t;ikcn  to — 


Last  ('banco ! 

L;i8t  Chauc-o ' 

I^st  Cbancf , 

Nclwm 

Nclhon 

guaii/.  Gulch ' 

(ir(H;uhorn 

Piortiin , 

Trinity  Bar • 

Gravelly  Kaug»...i 

I»ark ! 

Caflon  Creek 

French  Bar | 

French  liur 
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^   : 


11 

3 
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A 
5 
4  j 

t 

7 
12 

4 

4 
34 
25 
44 


i>00 

2.500 

12II 

IJO 

100 

75 

50 

400 

000 

200 

100 

no 

9ii0 
1,100 
1.200 


7,705 


Cfwt. 


fllO.OOO 

;K>,000 

4,000 

6,000 

a,  000 

3,000 

^ooo 

2,000 
15^000 

ie.000 

15,000 
8,000 
4,  MM 
30,000 
•K^OOO 
35,000 


aas^ow 


QUAETZ  >nNES  AJJD  MILLS. 


The  quartz  interest  of  the  county  has  not  suftered  the  depreasioii 
which  has  characterized  many  other  districts  during  the  past  year. 
This  is  owing  to  the  fact  that  tlie  Union  lode,  to  which  operations  were 
chiefly  confined,  w^as  sufficiently  developed  to  i)ermit  of  uninterrupted 
and  successful  exploitation.  A  more  rational  system  has  been  inaagn* 
rated  in  the  working  of  the  mines.    These  surface  indications  and  gopher 
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holes,  no  matter  how  promising  they  may  seem,  are  no.  longer  considered 
a  sufficient  guarantee  to  embark  in  extensive  enterprises,  and  mine 
owners  begin  to  see  the  necessity  of  thoroughly  developing  their  prop- 
erty and  assuring  themselves  of  its  permanency  before  erecting  costly 
mills.  Mining  like  any  oUier  ll^gitimate  pursuit  can  only  be  carried  on 
successfully  by  a  close  adherence  to  principles  of  economy  and  experience, 
and  the  knowledge  of  this  truth,  tliough  dearly  bought,  is  rapidly  work- 
ing out  its  beneficial  results. 

Twelve  quartz-mills  have  been  erected  in  the  county,  ten  of  which 
are  in  successful  operation.  The  Oormley  and  Allen  mills  are  the  only 
ones  that  are  idle ;  the  first  for  the  want  of  the  necessary  supply  of  wa- 
ter for  the  batteries,  the  second  for  want  of  suitable  pay  ore. 

One  thousand  six  hundred  and  eighty-eight  lodes  have  been  discov- 
ered, staked,  and  recorded  in  the  county  forming  a  linear  vein  deposit 
of  over  five  hundred  miles.  Many  of  the  veins  held  under  these  dis- 
coveries are  too  narrow  and  contain  ore  of  too  low  a  grade  to  be  worked 
at  present;  but  actual  developments  have  proven  a  large  number  to  be 
valuable  deposits  sufiicient  to  form  the  basis  of  an  extensive,  successful, 
and  permanent  mining  industry. 

Returns  and  extensive  mining  operations  have  been  chiefly  confined 
to  the  gold  belt  crossing  the  heads  of  Oro  Fino,  Grizzly,  Nelson,  Dry, 
and  Tucker  Gulches.  The  i)arallel  veins  of  which  the  belt  consists  are 
at  or  near  the  line  of  demarcation,  separating  the  limestone  strata  of 
the  foot-hills  and  valleys,  and  the  granitic  kernel  of  the  range,  and  pro- 
bably come  under  the  head  of  contact  veins,  although  at  the  surface 
they  are  generally  entirely  in  granite.  The  belt  has  been  traced  for  a 
distance  of  eight  miles. 

The  Whitlatch  Union  Lode  is  the  most  prominent  vein  in  this  gold 
belt.    It  is  better  opened,  more  thoroughly  developed,  and  has  yielded 
a  larger  amount  of  bullion  than  any  other  lode  in  the  Territory.  *  It  w%as 
discovered  in  the  winter  of  1864,  in  the  park  between  the  sources  of  Oro 
Fino  and  Grizzly  Gulches,  the  two  forks  of  Last  Chance.    It  crosses 
them  at  right  angles,  the  strike  of  the  lode  being  being  about  Sb^  east. 
Kear  the  surface  the  vein  is  inclosed  in  walls  of  coarsegrained  granite, 
but  at  a  depth  of  from  100  to  200  feet  it  passes  out  of  the  granite  into 
a  very  fine-grained  syenite.    Immediately  beneath  the  alluvium  the  vein 
is  very  irregular,  distorted,  and  disturbed.    It  soon  assumes  a  reguliu* 
dip  of  35®  to  40O  north  into  the  hill  and  toward  the  limestone  belt, 
which  it  retains  for  250  feet.    Eelow  the  250-foot  level  the  behavior  of 
the  crevice  is  verj'  remarkable,  running,  as  it  does,  for  over  100  feet  hori- 
zontal and  in  places  rising  at  an  angle  of  5°  to  20®.    The  ore  in  tlie 
upper  levels  consisted  chiefly  of  white  quartz,  occasionally  with  a  green 
tmt,  and  a  verj-  small  percentage  of  sulphurets ;  in  the  lower  levels  it 
has  assumed  a  more  bluish  oust  and  tlie  amount  of  sulphurets  has  rap- 
idly increased.    Euns  upon  select  ore  have  yielded  as  high  as  $05  to  $80 
per  ton,  but  the  general  average  of  pay  ore  has  been  $25  in  coin  witli  a 
small  amount  of  second  class  rock  yielding  from  $15  to  $20.    It  is  not  so 
much  a  large  percentage  in  gold  as  a  very  regular  distribution  throughout 
the  fissure,  causing  but  little  dead- work,  which  has  placed  it  at  the  head 
of  the  list  of  gold-producing  lodes  in  the  Territory.    There  are  a  number  of 
fiwilts  displacing  the  vein  from  two  to  six  feet,  without,  however,  inter- 
\      fering  materially  in  the  successful  exploitation  of  the  same.    The  bottom 
of  the  deep  inclines  and  the  lower  faces  have  reached  the  water  level 
and  the  segregation  of  the  claims  into  small  parcels  is  making  itself  felt, 
lie  water  is  hoisted  at  present  in  sheet-iron  cars,  but  ere  long  more  ef- 
fective machinery  will  be  necessary. 
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The  lode  is  actively  worked  by  four  companies:  the  Hendrie  mine, 
consisting  of  discovery  and  claims  No.  1  east  and  one-half  of  No.  2 
east,  owned  by 'Mr.  C.  Hendrie;  the  Kicker  mine,  claim  No.  1  west, 
owned  by  Mr.  J.  C.  Ricker ;  the  Hodjife  mine,  claim  No.  2  west,  owned  by 
the  National  Mining  and  Exploring  Company ;  and  the  Tatem  mine,  upon 
claim  No.  3  west,  and  o^vned  by  the  Columbia  Mining  Company.  The  man- 
ner of  working  these  mines,  tlie  position  of  the  inclines  and  levels,  the 
thickness  of  the  vein  at  different  points,  the  amount  of  stojung  done, 
and  the  position  and  quantity  of  reserves  will  best  appear  from  the  ac- 
companying profile  and  section,  and  explanatori^  notes. 

The  hoisting  of  the  ore  in  the  Tatem  and  Hodge  mines  is  done  by  a 
steam-engine;  in  the  Ricker  mine  by  a  horse-whim,  and  in  the  Hendrie, 
temporarily  by  wmdlasses,  it  being  the  intention  of  the  owner  to  substi- 
tute steam-power  at  an  early  day.  The  greatest  depth  obtained  is  about 
40O  feet. 

In  the  latter  mine  Mr.  Hendrie  has  lately  introduced  the  use  of  giant 
powder,  and  proved  it  to  be  a  valuable  auxiliary  in  hard  rock. 

Immediately  adjoining  in  the  west  on  the  same  fissure  is  the  Owhy- 
hee  or  Parkinson  lode.  Only  one  claim  has  been  opened  to  any  extent 
by  an  incline  some  200  feet  deep  with  considerable  stopes  on  either  side. 
The  vein  bears  the  same  characteristics  as  in  the  Union  discovery  and 
contains  a  large  amount  of  rich  i)ay  ore. 

The  Park  lode  is  about  half  a  mile  still  further  west.  It  is  either  on 
the  same  or  a  parallel  fissure.  Shafts  have  been  sunk  by  Mr.  Whit  latch 
and  Judge  Tumley,  to  the  depth  of  200  feet.  The  vein  preserves  all  the 
characteristics  of  a  true  and  permanent  vein,  but  the  ore  is  much  more 
difiScult  to  reduce,  as  sulphurets  i)redominate  largely. 

The  McEntyre,  Gain,  Walrussia,  Wisconsin,  and  others,  are  discov- 
eries upon  the  main  or  parallel  seams. 

Two  miles  to  the  east  the  gold  belt  passes  through  Tucker  Basin,  and 
the  McLellan,  Uncle  Sam,  Granite  Mountain,  Winscott,  and  other  dis- 
coveries, have  been  made  and  considerable  work  has  been  done.  A 
tunnel  280  feet  long  is  being  driven  in  the  Uncle  Sam  Hill  but  has  not 
yet  reached  the  lode.  A  tunnel  of  considerable  length  was  run  on  the 
Granite  Mountain  lode,  developing  a  narrow  seam  containing  rich  ore. 
Tlie  discovery  of  the  McLellan  Ijde  was  made  immediately  in  the  bed 
of  the  gulch.  The  vein  is  from  15  to  20  feet  wide,  containing  free 
gold  quartz  in  large  quantities.  Perhaps  in  no  district  in  the  Territory 
woald  the  erection  of  a  number  of  good  stamp  mills  assure  such  large 
and  immediate  returns  as  in  Tucker  Basin. 

At  Greenhorn  the  Burdeck  mill  is  successfully  reducing  ore  from  the 
War  Eagle  lode.  The  vein  is  8  feet  wide,  and  the  ore  ferruginous  and 
much  decomposed.  It  is  mined  very  cheaply  at  not  exceeding  81  per 
ton. 

In  the  valley  of  Seven  Mile,  about  five  miles  from  Helena,  a  number 
of  argentiferous  lead  veins  have  been  discovered,  prominent  among 
wbich  are  the  Sam  Gaty  and  Doc.  Steele.  The  influx  of  water  has 
^tricted  developments  to  shafts  75  to  80  feet  in  depth.    No  attempt  at 

the  reduction  of  the  ore  has  been  made. 

n.  Ex.  Doc.  207 19 
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COAL. 

rBannon  coal  mines,  the  only  known  deposit,  were  discovered  in 
iiieastem  eomer  of  the  eoanty,  on  the  south  side  of  Dearl>oru 
ear  the  Benton  road,  and  50  miles  distant  from  Helena.  The 
mrs  in  a  blnff  300  feet  above  the  level  of  the  valley,  and  ia,  projv 
aiking^  a  lignite.  There  are  three  layers, 2  too  teet  in  thickness, 
feet  apart,  with  an  east  and  west  course.  At  the  surface  the 
ip  at  an  angle  of  40  degrees,  but  100  feet  back  they  assume  a 
al  position.  This  deposit  has  been  oi)ened  by  an  incline  110 
r.  It  improves  materially  at  a  greater  distance  urom  iho  surfaR^e, 
g  less  slaty  and  decomi)osed.  Considenible  quantities  have 
insported  to  Helena  and  successfully  used  as  fuel,  for  black- 
C  purposes,  and  in  the  manufacture  of  gas.  Its  importance  has 
since  the  discovery  of  the  coal  near  Gi'eenhorn,  on  account  of 
ter  proximity  of  the  latter  to  Helena.  Tliis  deposit  is  situate  in 
dge  County  and  contains  the  same  quality  of  coal  as  the  one 
d  above. 


CHAPTER  XLIV. 

MEAGHER  COUNTY 
TOPOGRAPHY. 

rincipal  range  of  mountains  in  this  county  is  the  Belt  range, 
few  miles  east  of  the  Missouri  River,  which  here  runs  north, 
ge  is  a  part  of  the  great  system  of  mountains  extending  from 
to  Alaska,  the  Rocky  Mountains,  and  is  conuected  witli  the 
ain  by  large  s[)urs,  although  it  is  about  fifty  miles  distant  IVoin 
;  an  immense  watershed,  throwing  all  its  waters  into  the  Mis- 
it  in  so  many  directions  and  at  such  widely -extended  distan(*(*s 
cams  having  their  sources  within  a  few  yanls  of  each  otlu»r 
into  the  Missouri  at  least  1,500  miles  apart.  Starting  as  a  spur 
>  main  range  of  the  Rocky  ^lountains,  latitude  44°  ;j()'  and  llio 
gitude,  its  direction  is  almost  due  north,  which  it  maintains  for 
ic  hundred  miles  until  nearly  opposite  to  Fort  Ellis.  There  it 
y  trends  a  little  west  of  north  and,  at  a  further  distance  of  one 
and  tifty  miles,  it  is  intersected  at  right  angles  by  the  Missouri 
Che  deej),  abrupt  canon  thus  formed  is  the  "  Gate  of  the  Mouu- 
3  called  by  Lewis  and  Clarke,  and  is  said  to  i)resent  one  of  the 
:  and  sublimest  scenes  in  the  world,  its  sides  rising  in  i)Uu*.eH 
icularly  from  the  water's  edge  to  a  height  of  nciirly  li,0(M) 
iose  who  have  been  fortunate  enough  to  pass  through  this 
al  canon  have  been  awe-struck  by  the  sublimity  of  the  scene, 
inge,  continuing  to  the  west,  connects  with  the  main  range  again 
pur  having  its  origin  near  the  h^idwaters  of  the  Rig  Blackfoot 
stream  on  the  Pacific  slope.  This  spur  is  also  divided  by  an 
)  canon  similar  to  the  Gate,  possessing  the  same  geological 
3.  The  Little  Prickly  Pear  finds  its  way  through  this  defile  to 
ouri.  The  Belt  range  thus  forms  an  ann,  embracing  in  its  re^ich 
le  valleys  of  the  Madison,  Gallatin,  and  the  Missouri,  its  sum- 
jg  crowned  with  pine  forests  of  unlimited  extent,  its  streams 
ig  an  abimdance  of  water-power,  and  its  slopes  containing  gold 
wonderful  in  yield  and  extent. 
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The  sides  present  one  abrupt  and  one  gentle  slope,  similar  to  the 
main  range  of  the  Rocky  Mountains,  but  with  this  difference,  that  the 
extern  or  Atlantic  slope  of  the  latter  and  the  western  8loi)e  of  the  Belt 
range  are  in  most  places  quite  abrupt,  while  the  opi>osite  sloi>es  of  both 
ranges  descend  with  easy  grades  into  the  beautiful  valleys  of  the  Deer 
Lodge  on  the  west  and  of  Deep  Civek  or  Smith's  River  on  the  east  The 
average  altitude  of  the  Belt  range  is  about  0,000  feet  above  the  sea 
level,  though  in  places  it  is  much  higher. 

The  Higliwood  Mountains,  from  twenty  to  fifty  miles  south  and  west 
of  Fort  Benlon,  form  a  cluster  of  sharp  and  abrupt  peaks,  with  out- 
lying hills  and  a  rugged  country  little  known. 

The  Little  Belt  Mountains,  south  of  the  Highwood  Mountains  and 
east  of  the  Main  Belt,  with  which  they  are  connected  by  spurs,  have  a 
general  direction,  for  seventy-five  miles,  a  little  north  of  west  and  south  . 
of  enst.    It  is  not  a  very  abrui>t  range,  judging  from  its  outlines,  though 
little  is  known  of  it. 

The  Judith  Mountains,  northeast  of  the  Little  Belt,  form  another 
group  but  little  known — no  settlements  being  near  either  of  the  last- 
mentioned  ranges. 

South  of  the  Judith  and  east  of  the  Little  Belt,  the  Crazy  Mountains 
divide  the  waters  of  the  Muscleshell  and  Yellowstone  Rivers.  They  are 
abrupt  and  very  rugged,  though  in  places  well  timbered,  as  are  all  the 
ranges  above  enumerated.  The  continuation  of  the  Crazy  Mountains 
eastward  forms  the  main  water-shed  between  the  Muscleshell  and  Yel-  ■ 
lowstone,  and  east  of  the  Big  Bend  of  the  Muscleshell,  where  the  r<\us^  ! 
is  toned  down  to  outlying  hills,  it  divides  the  waters  of  the  Missouri 
and  the  Yellowstone. 

The  Little  Snow  Mountains,  east  of  the  Judith,  are  a  small,  but  abrupt 
range,  in  which  the  feeders  of  the  Muscleshell,  below  the  Big  Bend,  have 
their  sources.     . 

urvERS. 

The  principal  river  in  Meagher  County  is  the  Muscleshell.  Taking 
its  rise  in  the  southern  slopes  of  the  Little  Belt  Moiui tains,  flowing  south 
a  few  miles  and  then  east,  its  waters,  augmented  by  the  addition  of  a 
number  of  clear  streams,  meet  the  Soutii  Fork  (flowing  northeasterly, 
with  its  source  in  the  Main  Belt  Mountains)  near  the  head-watei's  of 
Deep  Creek  and  Shields'  River,  or  Twenty-five  Yard  Creek.  The  con- 
fluence of  these  branches  forms  a  broad  stream  of  cle^r  water,  averaging 
eighteen  inches  in  depth  and  from  thirty  to  fifty  feet  in  width,  with  a 
lively,  though  not  i*ai)id  current. 

A  number  of  streams,  some  of  them  of  considerable  length,  having 
their  sources  in  the  Little  Snow  Mountains,  add  their  watei*s  to  the 
main  stream,  which  flows  easterly  after  the  junction  of  the  Middle  and 
South  Forks,  for  a  distance  of  about  two  miles.  It  then  flows  east  of 
north  and  then  northwesterly,  forming  what  is  termed  the  Big  Bend  of 
the  Muscleshell,  and  at  a  distance  of  another  one  hundred  miles  enters 
the  Missouri  three  hundred  miles  below  Fort  Benton. 

As  far  as  the  Big  Bend  the  waters  of  the  Muscleshell  are  beautifully 
clear;  but  from  that  point  they  assume  a  dilferent  character,  becomm^ 
muddy  and  sluggish  and  strongly  impregnated  with  the  alkaline  soii 
through  which  they  flow,  sinking  altogether  in  places,  standing  in 
slimy  pools  in  others,  and  passing  through  the  formation  known  as  the 
**  bad  lands,"  the  water  partakes  largely  of  the  worst  qualities  of  the  soilj 
and  is  totally  unfit  for  use. 
In  the  spring  and  summer,  when  the  snows  are  melting,  the  Mosde- 
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shell  adds  qnite  a  volume  of  water  to  the  Missouri,  and  eontributes 
largely  dissolved  sediment,  to  wiiicli  the  latter  owes  its  pseudonym 
Big  Muddy.  At  other  seasons  it  has  only  a  sluggish  current  l>elow  the 
Big  Bend. 

The  Judith  is  perhaps  the  next  river  of  note.  It  takes  its  rise  on  the 
northern  slojw  of  the  Little  Belt  and  in  the  Judith  Mountains.  It  is  a 
ra]>id  stream  of  clear,  cold  water,  running  in  a  northerly  direction  about 
eighty  miles,  and  enters  the  Missouri  one  hundred  miles  or  more  above 
the  mouth  of  the  Muscleshell.  It  has  several  branches  of  remarkaldy 
clear  water,  presenting  the  strange  anomaly  of  containing  a  great  nunl- 
ber  of  the  finest  trout,  none  being  caught  below  the  Great  Falls  of  the 
Missouri  and  very  few  Inflow  the  Three  Forks. 

Deep  Creek,  or  Smith's  River,  of  Lewis  and  Clarke,  is  another  fine 
stream,  having  its  source  in  the  highest  mountains  of  the  Belt  range  and 
flowing  nearly  parallel  to  it  in  a  northerly  dii*ection  for  sc^ventylive 
miles,  then  emptying  into  the  Missouri  a  few  miles  above  the  month  of 
Sun  Kiver,  and  near  the  northern  boundary  of  Meagher  County.  It  has  a 
number  of  small  branches,  the  gix?ater  part  of  them  rising  on  the  eastern 
slope  of  the  Belt  range.  On  some  of  these  valuable  placers  have  l)i*eu 
discovered,  of  which  more  will  l^  said  hereafter. 

Finally  the  Misscmri  River  itself  skirts  the  county  on  the  west,  being 
the  western  l)oundary  of  Meagher  Countj'  from  Twelve  3Iile  Creek  to 
Deep  Creek,  a  distance  of  about  one  hundred  and  fifty  miles.  It  runs 
due  north  and  receives  many  tributaries  from  the  east  and  west.  All 
the  tributaries  entering  it  from  Meagher  County  contain  valuable  gold 
placers,  and  some  of  them,  such  as  Confederate,  New  York,  Cave,  &c., 
have  become  famous  for  their  wonderful  yield. 

VALLETS. 

West  of  the  Belt  range,  on  the  eastern  bank  of  the  Missouri,  and  in 
the  valleys  descending  into  the  siime  from  the  divide,  there  is  a  con- 
siderable* area  of  land,  some  of  which  is  suited  for  agriculture,  while  a 
great  portion  is  well  adapted  lor  grazing  purposes.  I'p  to  the  present, 
however,  they  have  received  little  attention,  the  industrial  progress 
being  confined  to  the  gold  placers. 

East  of  the  Belt  range  lies  tin*  beautiful  valley  of  Deep  Creek,  con- 
taining thousands  of  acres  of  fertile  lands,  admirably  situated  for  irri- 
gation, the  numeiwis  stivams  tiowing  into  the  main  river  (Smith's) 
affording  water  in  abundance.  This  valley  is  truthfully  (characterized 
by  Raynolds,  (lS5fM>0,)  as  '•^one  of  the  finest  upon  the  continent.*' 
The  eastern  branch,  or  Langford's  Fork,  of  Deep  Creek,  rises  on  the 
sonthem  slo[>e  of  the  Little  Belt;  between  its  soui'ce  and  that  of  the 
Mascleshell  there  is  an  almost  imperceptible  divide.  The  vidley  of  the 
Muscleshell  presents  here  th<*  finest  grazing  lands,  and  below  the 
caiion,  separating  the  Little  Belt  1mm  the  Main  Belt,  it  widens  4)Ut  into 
thousimds  of  acres  of  agricultural  and  grazing  lands.  As  yet  no  furm- 
injf  of  any  extent  has  been  done  in  either  of  these  valleys,  there  being 
bat  few  settlements  east  of  the  Belt  ninge,  all  of  which  are  eugngcd  in 
Working  the  placers. 

Of  the  **  Judith  Basin"  the  most  glowing  accounts  are  given  by  per- 
sons who  have  been  there.  A  luxuriant  growth  of  gniss  covers  the 
entire  valley.  Timber  is  plentiful  and  game  very  abundant.  Immense 
herds  of  buffalo,  much  sought  after  by  the  different  Indian  tribes,  roam 
through  this  miinhabite^l  section. 

Pine  and  spruce  abound  in  all  the  mountains ;  tUe  vvxWeys  ^le  \w  >\v^ 
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main  destitute  of  timber,  with  the  exception  of  a  few  cottonwoods  on  the 
margin  of  the  streams. 

The  climate  does  not  differ  materially  from  that  prevailing  in  other 
parts  of  the  Territory,  though  the  winters  are  somewhat  milder.  There 
is  a  very  slight  fall  of  snow  in  the  Upper  Muscleshell  Valley  and  in 
X)arts  of  Deep  Creek. 

INDIANS. 

The  settlement  of  the  beautiful  country  to  the  east  and  south  of  the 
Belt  range,  embracing  so  large  a  proi)ortiou  of  the  area  of  Meagher 
County,  has  not  made  more  rapid  progress  on  account  of  its  being  the 
tavorite  hunting  ground  of  numerous  Indian  tribes. 

Of  the  Blackfeet,  the  Piegans  and  Bloods  find  convenient  and  eai^ 
access  from  the  northwest  to  the  uuprotected  settlements  on  the  eastern 
slope  of  the  Belt  range.  They  are  continually  engaged  in  making  raids 
for  the  purpose  of  stealing  stock,  carrying  their  depredations  even  across 
the  range  and  into  the  valleys  of  the  Gallatin  and  the  Missouri,  the 
gulches  and  rugged  passes  attbrding  them  every  opportunity  for  con- 
cealment and  escape.  They  have  stolen  a  number  of  valuable  horses 
this  season,  and  the  owners  have  no  recourse  but  to  submit. 

The  Flatheads,  Spokanes,  Kez  Percys,  and  Pend  d'Oreilles  from  the 
west,  annually  leave  their  reservation  in  the  Bitter  Root  Valley,  jmiss 
through  the  settlements  of  Deer  Lodge  and  Lewis  and  Clarke  Counties, 
and  cross  the  Belt  range  to  the  Lower  Muscleshell,  to  hunt  buffalOi 
They  pass  through  Diamond  City  and  the  upper  part  of  Gallatin  Valley, 
the  bands  meeting  usually  near  the  South  Fork.  Difficulties  frequently 
arise  from  their  passage  through  the  settlements,  occasioned  by  a  habit 
ot  exchanging  stock  without  the  owner's  permission  or  of  appropriating 
it  altogether. 

The  Itiver  Crows  on  the  northeast  confine  themselves  chiefly  to  the 
country  bordering  on  the  Missouri  River,  though  they  sometimes  come 
into 'the  interior  to  hunt  or  make  war  upon  bands  of  other  Indian  tribes 
known  to  be  running  bufi'alo. 

The  Gros  Ventres  also  come  in  from  the  north  and  east  to  hunt, 
trade,  steal  stock,  or  make  war  upon  the  scattered  bands  roaming  and 
hunting  over  the  country. 

The  Mountain  Crows  on  the  south  frequently  send  out  hunting  parties, 
crossing  the  valley  of  the  Yellowstone,  via  Shields  River  or  Twenty-five 
Yard  Creek,  or  around  the  Crazy  Mountains  into  the  valleys  of  the 
Muscleshell,  pursuing  their  game  sometimes  as  far  as  the  Judith  Basin. 

The  Sioux,  the  dreaded  enemies  of  all  the  western  Indians,  coming 
from  the  east  in  war  parties  to  attack,  rob,  and  slay  their  weaker  foes, 
make  incursions  upon  this  country,  which  are  becoming  more  frequent 
and  formidable  every  year.  It  is  to  be  hoped  that  thi«  state  of  (Uffiairs 
may  not  continue.  All  these  tribes  are  virtually  at  war  with  each  other, 
and  the  almost  constant  occupation  of  the  country  by  roaming  bands  of 
Siivages  eftectually  closes  it  to  settlement  and  civilization. 

The  establishment  of  two  or  three  military  ]>ost8  in  Deep  Creek, 
Muscleshell,  Shields  River,  and  the  Judith  Basin  might  have  a  salutary 
etiect  in  keepiug  the  Indians  out  of  the  country,  and  render  it  accessible 
to  white  settlers.  The  fine  lauds  of  all  these  valleys  would  soon  be  oo- 
cupietl,  herds  of  stock  would  be  feeding  upon  the  rich,  nutritious  grasses 
of  the  foot-hills,  the  copper  mines  could  be  developea  in  safety,  and  the 
pincers  worked  without  that  constant  dread  of  incursions  and  maasacrefl 
wliich  now  exists.    It  ia  to  be  hoped  that  the  existing  policy  of  making 
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treaties  with  savages,  who  can  neither  comprehend  their  meaning  nor 
keep  their  iaith,  may  soon  be  substituted  by  vigorous  campaigns  against 
the  troablesome  tribes,  and  by  placing  and  keeping  them  on  reserva- 
tions where  they  will  not  interfere  with  the  whites. 

C0M3IUNirATI0NS. 

The  mining  communities  west  of  the  Belt  range  are  in  close  connection 
with  the  denser  settlements  of  the  Territory,  and  enjoy  all  the  facilities 
desirable.  To  the  east  they  are  not  so  good,  though  the  Indians  travel- 
ing on  their  light  ponies  witliout  luggage  of  any  kind  find  convenient 
trails  to  all  parts  of  the  $;ountry  crossing  and  centering  in  Upper  Deep 
Greek  near  the  South  Fork  of  the  Muscleshell,  and  in  the  Judith  Basin. 
The  heavy  range  to  cross  before  entering  the  valleys  east  of  the  Belt 
range,  is  the  chief  obstacle.  There  is,  however,  a  passable  road  into 
Deep  Creek,  via  Confederate  Gulch.  Shields,  or  Blackfoot  Pass,*opeuing 
to  the  3(issouri,  the  Flathead  Pass,  a  few  miles  further  south,  leading 
into  the  lower  part  of  Gallatin  Valley,  form  a  ready  communication  with 
the  settlements  for  Indians  from  Deep  Creek  and  Muscleshell,  while 
Bridger's  and  Bozeman's  Pass,  within  a  few  miles  of  each  other,  are 
natonU  pathways  opening  into  the  upper  part  of  Gallatin  Valley  from 
the  lower  Muscleshell  and  Yellowstone. 

Communication  ^ia  the  3Iissouri  Kiver  is  good  during  the  entire  sum- 
mer season,  at  least  as  far  as  the  mouth  of  the  Muscleshell.  Above  tliat 
point  the  principal  if  not  all  the  dangers  of  navigating  the  Upper  Mis- 
souri exist.  Shoals,  sand  bars,  rapids,  and  the  scarcity  of  wood,  render 
its  navigation,  even  in  the  most  favorable  seasons  extremely  hazardous, 
nncertain,  and  expensive,  and  in  seasons  of  low  water  like  the  present 
disastrous  alike  to  i^ippers  and  steamers.  A  great  part  of  the  freight 
for  Montana  has  been  landed  at  and  below  Cow  Island,  as  far  down  as 
Fort  Peck,  and  hauled  overland  from  those  i)oints  to  Fort  Benton  and  lle- 
lena  during  1869;  whereas  by  the  establishment  of  a  iK)st  at  the  mouth  of 
Muscleshell,  and  the  construction  of  a  road  as  contemplated  by  the  gov- 
ernment from  that  point  to  Fort  Ellis,  and  a  branch  to  Helena,  all  these 
difficulties  would  be  avoided,  and  the  certain  and  speedy  delivery  of 
freight  at  the  government  posts  in  the  interior  and  the  settlements 
guaranteed.  The  government  could  save  enough  by  the  reduction  of  the 
freight  tariff  in  one  year  to  pay  for  the  construction  of  the  road,  besides 
opening  up  a  fine  country  which  would  soon  be  develo]>ed,  and  its  agri- 
eoltore  and  mineral  wealth  of  gold  and  copper  made  available. 

MINEBAIi  BESOUBCES. 

In  giving  a  description  of  the  mineral  resources  of  Meagher  County, 
ft  natural  division  bas^  upon  the  topography  of  the  same  presents 
itsidf.  The  Belt  range  forms  two  sections  which,  though  very  unequal 
in  size,  are  properly  considered  apart. 

HEA6HEB  COUNTY,  WEST  OF  THE  BELT  BANGE. 

That  part  of  the  county  remaining  between  the  Belt  range  and  the 
Xiaaonri  Eiver,  the  western  boundary  of  the  county,  is  merely  a  narrow 
ttrip  ten  to  thirty  miles  wide  and  eighty  miles  long,  occupying  but  a 
tery  small  area  compared  to  the  eastern  section ;  it  has,  however,  yielded 
nineteen  twentieths  of  the  gold  product,  and  contains  nearly  the  entire 
jK^nlation,  industry,  and  civilization  of  the  county. 
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Confederate  Oulch. — Gold  was  first  discovered  in  Confederate  in  the 
winter  of  1804-^03.  Owing  to  difficulties  in  prosi>ecting  the  gulch  it  did 
not  receive  that  immediate  attention  which  its  wonderful  jield  in  1868 
proved  it  to  merit.  In  the  spring  of  this  year  a  drain  ditch  was  com- 
pleted to  bed  rock,  and  ground  of  extraordinary  richness  exposed.  Be- 
fore work  had  been  fairly  commenced  a  terrible  storm  inundated  the 
works  and  almost  completely  ruined  the  drain.  When  the  drain  was 
again  reopened  in  the  fall,  daily  average  runs  of  from' 82,000  to  $G,000 
were  made.  The  bed  rock  is  slate,  and  the  richest  deposits  are  usually 
found  in  the  riffles  formed  by  its  jagged  edges. 

Water  for  working  the  placers  is  brought  from  Boulder  Creek  by  a 
ditch  eight  miles  long,  with  a  capacity  of  2,000  inches.  The  water  is 
can'ied  from  the  left  to  the  right  bank  of  Confederate  Gulch,  through 
an  ircm  pipe  22  inches  in  diameter  and  weighing  20,000  pounds.  The 
pipe  descends  a  vertical  distance  of  400  feet,  and  rises  nearly  to  the 
same  height  on  the  other  side.  This  ditch  and  iron  siphon  were  con- 
structed at  a  cost  of  800,000,  by  Metcalf,  McGregor  &  Co.  A  second 
ditch,  owned  by  W.  Thomas  &  Co.,  ten  miles  in  length,  and  costing 
$20,000,  carries  1,200  miner's  inches.  Tlie  Eldorado  ditch  is  live  miles 
in  length,  carries  800  inches,  and  costs  810,000. 

In  the  lower  part  of  Confederate,  King  &  Gillette  have  constructed  a 
bed-rock  flume  about  3,000  feet  long  and  bringing  in  a  depth  of  35  feet, 
at  a  cost  of  $60,000.  The  ilume  is  four  feet  wide  and  two  and  one-half 
feet  high,  with  a  grade  of  three  inches  to  the  rod,  and  has  a  good  dump. 
It  was  feared  by  some  that  this  grade  would  not  be  sufficient  to  carry 
off  the  boulders,  and  particularly  the  slate  tailings,  but  actual  work 
demonstrated  these  fears  to  be  entirely  gi-oundless.  It  is  pi'oposed  to 
work  all  the  ground  for  two  miles  above  with  this  flume.  It  was  in 
operation  for  a  short  time  only  this  season.  Scarcity  of  water  made  a 
suspension  of  work  until  next  year  necessary. 

The  production  of  Confederate,  up  to  18G0,  was  about  $1,100,000. 
No  data  are  at  hand  horn  which  to  form  an  ai)proximate  estimate  for 
the  present  season. 

Montana  Gulch  and  Bar^  lying  just  above  Diamond  City  in  Confederate 
Gulch,  have  contained  exceedingly  rich  deposits.  The  pay  strciik  in 
the  latter  extended  only  over  2,000  feet,  but  as  high  as  $200  to  the  pan 
were  obtained.  The  bar  was  easily  worked,  there  being  sufficient  ele- 
vation to  dump,  and  a  larger  amount  of  gold  was  taken  out  at  a  less 
expense  than  perhaps  in  any  other  set  of  claims  in  the  Territory. 

isovtii  of  Confederate  the  western  slope  of  the  Belt  range  is  indented 
by  the  following  gulches:  White,  Avalanche,  Cave,  Magiiie,  ilorse, Ore- 
gon, and  Trout  Creek,  with  its  tributaiies,  JS'ew  York,  Ilattlesnake,  and 
Kingsbury. 

The  bars  of  White's  Gulch  have  yielded  well.  In  Magpie  and  Ava- 
lanche a  number  of  drains  and  bed  rock  llumes  have  been  run,  but  nc 
great  amount  has  been  taken  out  as  yet. 

Four  miles  northwest  of  Magi)ie,  Cave  Gulch  opens  between  low  footr 
hills.  Some  very  rich  bars  have  been  worked.  The  gulch  is  very 
"si>otted,"  bed  rock  deep,  but  paying  rich  in  plac<5rs. 

New  Yark  Gulch  was  discovered  late  in  the  fall  of  18G5,  during  the 
Sun  River  8tamx)ede.  It  is  betwe^en  four  and  five  miles  long,  heaus  in 
the  Belt  range  and  emptie^s  into  Tmut  Creek,  three  miles  above  the 
latter's  confluence  with  the  Missouri  River.  Rattlesnake  and  Kingsbuif 
are  tributaries  of  New  York.  The  placers  in  this  district  range  from  20 
to  GO  feet  to  bed  rock.  The  deep  drainage  necessary  is  difficult  to  obtaiiu 
as  the  bed  of  tlie  gulch  has  a  gentle  grade^  and  considerable  groand 
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IS  as  yet  nnworked.  The  bed  rock  is  slate,  and  very  probably  a 
natiou  of  the  same  foruiatioii  underlyiug  the  viciiiage  of  CoutW- 
drther  south. 

York  has  yielded  about  8800,000. 

it  Creekj  of  which  New  York  and  several  otlier  rich  |rold>bearinp: 
s  are  tributaries,  is  being  tliorou«i:hly  prosi>ecteil  at  prt»seut.  Two 
nies  are  at  work  with  pumps  moved  by  water-iKuver.  One  of  the 
nies  has  reached  bed  rook  at  a  depth  of  iK>  fei't,  and  obtained 
LDg  prospects.  The  other  company  have  not  reached  bed  roc*k  as 
tiey  are  55  feet  <lown  and  have  two  i>nmp8  (eight  and  fourteen 
)  at  work  with  every  prosi)ect  of  getting  down  in  a  short  time. 
Creek,  in  onlinary  seasons,  never  carries  less  than  2,000  miner's 

of  water.  It  is  about  twenty  miles  long  and  empties  thi*ee  miles 
New  York  into  the  Missouri.  It  supplies  McCune  and  Eldonulo 
tell  with  water.  The  former  is  thi'ee  and  one-half  miles  long, 
(  GOO  inches,  and  costs  $15,000.  The  second  ditch  starts  at  Trout 
,  about  a  mile  l)elow  Xew  York,  and  fiu*nishes  Eldorado  Bar  with 
This  bar  is  situated  about  two  miles  below  the  mouth  of  Trout, 

Missouri.  The  Eldorado  ditch  carries  1,000  inches,  and  is  only 
»  six  miles  long;  but,  owing  to  gi*eat  engineering  ditliculties,  it 
8t  in  the  neigh l>oi:hoo<l  of  8100,000.  One  span  across  Loup  ('reek 
feet  long  and  152  feet  high.  A  third  ditch  has  (kh>u  commenced 
g  Trout  Creek,  which  will  make  a  large  amount  of  ground  avail- 

rtz  figured  conspicuously  in  the  history  of  New  York  during  the 
vo  years  after  its  discovery,  but  at  present  little  is  doing  in  that 
on.    The  following  quai'tz mills  were  erected,  but  again  removed: 

&.  Siraiwon  niiU,  steam 30  Atainps. 

5  mill,  steam iiO  Ktamiui. 

^  Mining  ComiKiny's  luiU,  steam 10  stami»8. 

&,  Wilke^s  mill,  water-power 0  stamps. 

2ral  of  these  mills  were  of  the  most  primitive  order,  with  no  ae- 
y  pans,  &c.,  and  as  the  ore  of  the  vicinage  comos  under  the  classi- 
n  of  *' rebellious,''  consisting  of  sulphurots  and  l)eing  accompanied 
«  metals,  it  may  be  owing  somewhat  to  this  fact  that  quartz  min- 
erations  have  not  l)een  more  successful. 

most  prominent  lodes  are  Star  of  the  West  and  Gold  Mountain ; 
It  of  work  done  unknown. 

MEAGHER  COU^'TY,  EAST  OP  THE  BELT  RANGE. 

jers. — A  number  of  the  placers  east  of  the  Belt  range  were  dis- 
;d,  worked  and  abandoned  either  on  account  of  deep  diggings, 
leroachments  of  water,  little  pay,  or  the  general  restlessn(»ss  of 
5,  who,  not  content  with  a  moderate  compensation  for  their  pay, 
ntinually  prospecting  for  something  better.  From  results  alivady 
ed  from  gulches  once  abandoned,  but  now  agsiin  reclaimed  and 
d,  there  is  every  reason  to  believe  that  a  large  yield  of  gohl  would 
'■  legitimate  result  of  a  thorough  and  systematic  working  of  the 
s  now  lying  idle. 

mpson^s  Oulch  is  the  principal  one  now  being  worked,  and  was  dis- 
Hi  in  1865.  It  was  abandone<l  by  the  original  holders,  and  after- 
restaked.  It  rises  in  the  Belt  range  about  twenty  miles  south  of 
md  City,  ou  the  opposite  side  of  the  range.  It  carries  300  inches 
ter  to  Deep  Creek.  The  gulch  is  worked  for  thi^ee  miles,  the  pay 
is  from  6  to  15  teet  in  depth  and  from  25  to  100  feet  wide.    It 
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is  comx)osed  of  some  wash  and  clay  and  slate  mixed.  Heavy  bonlders 
impede  the  working  in  the  main  galch,  but  the  bars  on  the  north  side  of 
the  gulch  are  easily  worked  and  pay  well.  The  bed  rock  is  principally 
slate.  About  one  hundred  miners,  mechanics,  &c,  live  in  the  giilch. 
The  gold  obtained  is  coarse  and  above  the  average  in  fineness,  the  yield 
up  to  date  being  about  ^dO^OCM). 

Indiana  Oulchj  eight  miles  north  of  Thompson's,  was  discovered  in 
the  year  18G9.  It  is  worked  f(»r  three  miles,  the  pay  streak  being  a 
heavy  wash  8  feet  deep  and  20  feet  wide.  It  is  worked  by  a  company 
of  twenty  miners  known  as  the  House  &  Pratt  Company. 

JEJlk  Oulch. — ^This  gulch  is  five  miles  farther  north,  was  discovered  in 
18G5,  emi)ties  into  Camas  creek,  and  is  four  miles  long.  Prospecting 
shafts  were  sunk  to  a  depth  of  40  feet  and  good  prospects  of  coarse 
gold  obtained,  the  pay  streak  being  principally  a  fine  wash  resting  on  a 
bed  rock  of  slate.  The  rapid  accumulation  of  water  in  the  shads,  ne- 
cessitating the  construction  of  long  and  expensive  drain  ditches,  com- 
pelled the  miners  to  abandon  the  diggings.  They  will  eventually  be 
worked  with  success,  though  not  before  the  outlay  of  considerable 
ca])ital. 

Tliomas  Oulchy  five  miles  north  of  Elk,  was  likewise  discovered  in  1865 
an<l  abandoned  alter  a  limited  amount  of  work  had  been  done. 

• 

Benion  Onlchj  five  miles  north  of  Thomas,  the  pay  streak  is  from  4  to 
10  feet  deep,  of  mixed  clay  and  broken  slate.  The  gold  is  very  irregu- 
larly distributed  and  the  gulch  has  not  paid  well. 

Of  the  above,  Indiana,  Elk,  Thomas  and  Benton  Gulches  all  empty 
into  Camas  Creek. 

Bearer  Oulch,,  north  of  Benton,  was  discovered  in  1865.  It  empties 
into  Deep  Creek.  The  pay  streak  is  only  from  2  to  C  feet  deep  and 
15  feet  wide.  It  is  worked  by  about  thu-ty  men  and  has  paid  from 
$3  to  85  per  diem  to  the  hand. 

It  is  a  fact  worthy  of  note  that  on  both  slopes  of  the  Belt  range,  ex- 
tensive gold  placers  have  been  found,  having  their  fountain-head  within 
a  few  yards  of  each  other,  a  fact  which  seems  to  confirm  the  opinion  of 
experienced  miners  that  there  are  still  large  deposits  of  gold  in  the 
Belt  range,  and  that  a  rich  reward  awaits  the  systematic  and  thorough 
prospector. 

Good  prospects  of  fine  gold  have  been  found  on  the  Swimming  Woman 
and  Flat  Willow,  tributaries  of  the  Lower  MusclcBhell,  and  also  in  the 
Judith  Mountains ;  but  the  placers  have  never  been  worked  on  account  of 
dangers  threateuing  from  the  ferocity  of  the  Indians. 

Ditdies. — There  are  only  lour  ditches  in  this  mining  district,  all  con- 
veying water  to  the  miners  of  Thompson's  Gulch.  Two  of  them  belong 
to  Williams  &  Co.,  and  bring  the  water  fi*om  Camas  Creek.  One  is 
three  miles  long,  carries  800  inches  of  water,  and  costs  $3,000;  the 
other  is  two  miles  long,  carries  GOO  inches,  and  costs  $2,000.  A  third 
ditch  belongs  to  a  joint  company  of  miners,  who  use  the  water  in 
common.  It  is  two  and  a  half  miles  long,  costs  $1,500,  and  brings 
140  iuches  from  Birch  Creek.  Ditch  No.  4  was  built  by  Tubbs  &  McFiwl- 
den,  at  a  cost  of  $1,500 ;  it  is  two  and  a  half  miles  long,  and  carries  200 
inches  from  Birch  Creek. 

Quartz  lodes. — The  principal  lodes  east  of  the  Belt  range  are  the  copper 
mines  on  the  headwaters  of  the  Muscleshell;  but  owing  to  the  difficulty 
and  expense  of  transportation,  they  are  not  worked  as  much  as  the  ex* 
tent  of  the  deposits  and  their  richness  justify.  Danger  from  ludiaoi 
is  also  an  important  obstacle. 

The  copper  mines  of  the  Musdeshell  were  discovered  in  the  spring  <if 


n 
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r  a  ptfrtT  of  zoiihe^rs;.  who  had  atKindoaeil  the  placers  in  Elk  Ciwk. 
»«iaz  I'd't  H^ehe-ad  tr,»il,  which  w;i>  artcrwjrU;*  a^vnaisitsl  to 

!i*  prinirifertl  lej,iL  ihey  observinl  iuilioatious  or"  o\>pjkt.  a:ul  u;K>a 
9«&irt:h  i^zz-.l  ri'.^Ii  pi^i.'es  of  ore  auil  mi:iu'  luicive  ivpjvr  5<*..::t'j!\\l 
le  snrf^c^  or'  :Eie  ;rrv>tini.l.  They  iuiuieiliately  tiX>k  the  |>rv>iH*r  sce:»s 
re  the  Vjixible  :uiaec«  arterwanls  ili$i»overeil  near  the  irwiil.  The 
riy  oi  :he  aijin  lt>ie  iusritrateil  a  more  thon^Uiih  seareh,  atul  otluT 
(|aice  as  valaahle  as  the  linit  n^wartUni  the  pn>:>|HVtors  lor  lieir 
ind  ih^re  is  n»>  d.>ubi  that  a  m«>re  systematic  ami  oartsul  exaaii-  j 

may  y^:  revoal  srill  more  vahia!»le  mines  than  any  Toaml  s;»  i\ir.  : 

»^7»rr  liisies  are  t- aibraL^ed  in  a  district  known  as  the  Mns<'Iesiiell  [ 

•  distrit.-r.  w!ii:;h  covers  an  area  ot'  abjut  thirty  s;]u:irt*  miles.  I 

CaiLuia.  B«ti>3ieraDt:.  Ohio«  Indiana.  St.  Joiufs.  iiranite.  State,  I 

ao-ar;ilCi{ii>cmiKilisare  in  every  pivbability  situated  on  ihesiKne 
rhoae  ^Qcral  ilireotiou  is  east  by  south  and  west  by  non!).  Tins 
as  an  averatie  width  of  15  to  -U  fivt,  and  the  jranjrne  consist  of 
»par.  qnartz.  and  brown  spar,  with  the  ditl'erent  copiHT  oivs,  vi/: 
ret*.  re*\  oxide,  malachite,  aznrite,  &c.  It  s*^ems  to  U*  a  true  and 
leut  Vfin.  nearly  per]»endicnhir.  andcoverinsr  the  slate  t'ornuition, 
forms  the  country  nx'k  at  rijrht  anjrles.  The  vein  matter  is  not  uni- 
be  ore  vary  in::  in  richness  from  ten  to  twenty-live  per  cent,  iKva- 
r  there  are  z  Mies  of  exceedin-rly  rich  peae^vk  and  nnl  oxiile  oiv. 
5  from  forty  t:>  seventy  per  cent,  of  copper.    The  «»re  of  the  Nowlan 

15  red  oxiile  and  assays  forty  p.u'  cent,  of  copper,  and  sixty  per 
I  gold  and  silver  ]>er  ton.  The  Crittenden.  Mountain  QneiMi.  and 
awas.east  of  Copper  Creek,  are  :dso  jirobably  true  veins.  Kijxhl 
uO  the  southeast  the  Vivian,  Waite  Clond,  ami  l>e  Soto  form 
r  cluster  of  veins. 

e  is  an  abundance  of  timber  near  the  lodes,  and  the  water  from 
Lscleshell  furnishes  sutticicnt  power  for  working  blast  funnuvs,  if 
Id  be  found  advisable  to  reduce  the  oivs  at  the  mines.  At  the 
t  prices  of  labor  and  the  heavy  exjHMise  of  trausiK)rtation  to  and 

16  mine.s,  they  will  not  pay.     All  the  supplies  for  the  mines  and 
roducts  would  have  to  be  hauled  to  and  from  Benton,  via  Helena 
amoud  City.  f 
ipmeut  of  three  tons  of  ore,  selected  from  live  dillerent  Imles,  was 
Baltimore  in  the  fall  of  18G7.    It  was  men^ly  an  exiH»riment,  but 

alts  demonstrated  the  value  of  the  ore  when  cheap  transporta- 
n  be  obtained. 

average  yield  was  twenty-five  ])er  cent.  cop]>er.  By  the  eixvtion 
>er  concentrating  machinery,  large  quantities  of  rich  ore  couhl  be 
i  to  Swansea,  Baltimore,  or  Boston.  Thero  must  lH'^iomo  cheaper 
i  of  transportation,  however,  befoi*e  this  can  be  done  to  advantage, 
nstruction  of  the  I'bad  now  contemitlated  by  the  government  from 
ath  of  Musclesliell  to  Fort  Ellis,  would  open  a  way  to  the  Missouri 
whence  returning  steamers,  without  freight,  couhl  take  the  oivs 
jouis  or  New  Orleans,  at  a  reasonable  rate,  and  the  ore  could  bo 
i  to  such  smelting  works  offering  the  best  advantage. 

INDUSTRIAL  PnOGBESS. 

16  absence  of  the  official  returns  for  18G9, 1  append  the  table  of 
»n  for  1868.  Since  that  time,  every  item  has  materially  in- 
1. 

ider  cnltiTation 12,  WK) 

rimproyements $11,:^ 


300      MINES  AND  HmiNQ  WEST  OF  THE   BOCKT  MOUNTAINS. 

Number  of  live  stock 1,690 

Vttlno $79,756 

Capital  in  merchandisiDg S%*^1 

Total  valuation  of  iiroiMjrty $357, 405 

It  is  very  much  to  be  regretted  that  so  large  a  proportion  of  Meagher 
County  is  not  in  better  coinmuniciition  with  the  other  territorial  settle- 
ments, and  that  up  to  the  present  it  has  only  served  alternately  as  the 
hunting-ground  and  battle-lleld  of  savages.  Its  natural  advantages 
cannot  be  too  highly  prized.  Possessed,  as  it  is,  of  tlie  linest  grazing 
lands  in  the  world,  its  beautiful  valleys  attest  the  fertility  of  the  soil  in 
abundant  crops  of  rich  nutritious  grasses  and  wild  oats;  its  countless 
streams  of  pure  water  furnish  unlimited  power  for  mills  of  all  kinds: 
its  mountains,  covered  with  dense  forests  of  pine  and  spnice,  are  seamed 
with  lodes  of  gold,  copper,  and  silver. 

Game  of  all  kinds  abounds.  Bufitalo,  elk,  deer,  antelope,  moose,  monn- 
tnin  sheep,  grizzly,  black,  and  cinnamon  bears,  and  in  Deep  and  Judith 
Rivers  the  tinest  trout,  are  plentiful.  Aside  from  these advautages,itis 
blessed  with  a  siilubrious  climate,  moderately  warm  summers,  and  mild 
winters.  It  is  destined,  at  no  distant  day,  to  contain  the  happy  homes 
of  a  large  population. 


CHAPTER  XLV 

JEFFERSON    COUNTY. 

This  county,  next  to  Lewis  and  Clarke  the  smallest  in  the  Territory, 
lies  between  Madison  in  the  south,  Gallatin  in  the  east,  Lewis  and  Clarke 
in  the  north,  and  along  its  western  bcmndary  it  is  divided  from  Deer 
Lodge  by  the  main  chain  of  the  Rocky  Mountains.  The  Missouri  River 
separates  it  from  the  northern  part  of  Gallatin,  and  into  this  river  run 
all  the  waters  of  the  county.  The  principal  streams  are  the  Prickly  Peai 
and  Crow  Rivers,  the  North  Boulder,  White  Tail  Deer,  Sandy,  and  Pipe- 
stone Creeks. 

The  first  placers  in  the  county  were  discovered  in  the  valleys  of  the 
Prickly  Pear  and  Boulder.  Th(^  latter  region  caused  quite  an  excite- 
ment in  1804,  and  much  prospecting  was  carried  on  at  that  time.  These 
"rushes''  have  been  repeated  almost  every  year  since  that  time,  but 
mostly  without  sufiicient  cause.  In  tiu»t,  tlu^  bars  in  the  main  stream 
contain  the  gold  very  unevenly  distributed,  and  principally  for  this  rea- 
son the  operations  on  the  stream  have  been  but  moderately  profitable. 
An  exception  is  the  Old  Bar  about  eight  miles  above  the  Boulder  cross- 
ing, a  locality  which  has  furnished  a  steady  and  satisfactory  yield. 
Between  the  Old  Bar  ami  the  crossing  the  bars  have  been  worked  to 
some  extent  during  the  last  season.  It  is  intended  to  eventually  turn 
Boulder  Creek  from  its  bed  in  the  neighborhood  of  the  upper  bars,  in 
order  to  work  the  bed  along  the  lower  part  of  this  creek.  This  will  open 
up  several  miles  of  undoubtedly  very  rich  ground. 

Two  bed  rock  llumes  were  constructed  in  1808  on  Basin  Creek,  one  of 
the  northern  tributiuies  of  the  Boulder,  and  since  that  time  these  mines 
have  paid  quite  well.  The  ground  was  originally  discovered  to  be  gold- 
bearing  in  1805,  but  owing  to  want  of  capital  and  other  causes  no  extett- 
sive  operations  could  be  entered  into,  and  the  diggings  attracted  there- 
fore little  attention  until  the  summer  of  1868.    In  the  same  neighborhood 
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to  yield.    la  s».>s«  <^  'tijrzi,  hiy-rrT^r,  :be  Uiscifiiv'irCi^y'oc  ^va:*r  »;^ 

some  Terr  rkb  bsrs  iiavr  :«rie::  di^ovvneri.  iV.-:y  n/r-;  worw;  v. ::ii 
water  nised  irc-ci  ric  Jcf-ers:-::  1\t  2:ra::<o:  -^.itcr  •.■.->]<<:<  ^-,:  l^i.Kt:- 
pumps. 

On  the  P:pe?:»:2r.  jcir:  •>!*  -a-hiob  r::s*  :hrv.'^;:^h  >!.ui:3s.v.i  t\^:r.:y .  -^"..uvr^ 
were  dis<»vei«i  '^  1  vJ-4.    S:z:r  o:  iho  ildiiy.si  :\ii\l  will  !r.v:i  :!u  ';v%;n« 

the  gnleb  mjOrr  s^i^^riHy  t r.>.:-v ::vr.  Di:r::i^ las:  rV/.l ou  ::::i r.sk^  t \vi:i^ 
inent  spina?  up.  o-jri5te*i  i»y  :h«ev|ir.ej^:^i  iii?*.werY  of  new  jm!  oxi-wVi/.^.^'y 
rich  digrsin^s  va  :iii>  'ir-firA.  ii<:  ioM  wa;?  n;vr:o^l  ^wirso  aiul  o:'  nno 
qaaiity.  and  $►:•  j':-:iz..Lii.:  :h.::  a  yirM  ot  8^5 >  ',vr  ii.iv  ;o  ;ho  haiul  was 
daimed  hv  miav.    I  :.jTr  n..:  Ljti  anv  lauT  iievrs  ox  this  Kwiliiw  !>:;:  it 

•  *  *  *  • 

18  probable  iLi:  ihe  ^tj;  rvrj^cti  ^erv  raihor  Lijihly  ivlonxi  aud  over- 
leached  the  iJi-t^ 

Near  Beaver: ►j-aru,  a  :V~  r«ile.>  N^uih  of  .Ti-SVrsoiu  exist  oop^vr  p!,uvrs* 
The  particles  oi  e*t['iier  l-jiii^  sharp  ;;:iil  ivvinxod  a:ul  hiUl  to^rx^iluT  by 
portious  i»!  Lalf-dt<-uti.i»i.*>f:'i  li  .:a::-:.  the  win  these  tleposits  oiijiit'.aiiHl 
ftoui  ou;^hr  tu  l»e  near  the  I»Vi;I::Y  of  the  phuvi^  I  am  not  inioiuuHi. 
however,  whether  prosjiittiiii:  tV.r  the  kxle  has  Uvn  siuves^^mh 

The  luiliau  Creek  tli:r;:iui:s  were  disi\n-eretl  in  lMk».  Although  ihev 
attraeted  considerable  artention  very  little  p»ld  was  pivdiued  iiuiil  last 
year,  when  ditches  wt-rc  eoustniLted  to  drain  the  npjK»r  part  of  ilie  iraU'h, 
^here  the  Ix-d  nx-k  lies  very  deep,  Ou  the  west  side  of  Indian  ('uvk, 
and  in  the  nei;jhborhooil  of  Spring  ilk\  exist  extensive  dry  jruK'hes  and 
bars.  This  district  sutlers  very  much  fivin  the  ^reat  seaix*ity  of  waier, 
and  various  small  ditches  have  been  constructed  to  supply  this  wane. 
The  most  imjwrtant  one  is  the  ditch  carrying  the  water  of  White  Uorso 
Creek  to  the  bars.  It  is  seven  miles  Ion;},  and  iUH^  feet  oidy  of  ihis  dis- 
tance are  flumes.  It  holds  2U0  inches  of  water,  and  was  tinished  at  u 
cost  of  dS.UUU  in  1807.  There  is  not  enough  water  furnished  yet,  si  ill 
the  mines  have  mostlv  been  i>rolitablv  worked  since  their  disi'overv  iu 
18«7. 

The  placers  in  the  neighborhood  of  Kadersburg  on  ri\>w  Civek  consist 
of  extensive  flats  and  biirs.  Tlie  gn.>und  is  so  flat  that  enough  fall  can 
rarely  be  had  to  run  oft'  tbe  gravel,  and  the  gnivel  is  not  rich  enough  to 
pay  tor  stripping  and  shoveling.  In  June,  1S(>!K  the  lutpulation  at  these 
mines  was  about  150,  live  hydLi-aulics  were  in  operation,  and  the  supply 
of  water  was  satisfactory.  Forty  claims  were  workeil  aud  most  o\'  them 
at  a  fair  profit.  Later  in  the  season  the  sujiply  of  water  was  insutll- 
cient.  A  ditch,  seven  inilesln  length,  conducts  the  water  fix^n  the  upper 
part  of  Crow  Creek  to  the  diggings.  It  carries  4(M)  inches  of  water,  eon- 
tains  200  feet  of  fluming,  aud  was  flnished  by  the  Kadersburg  Ditch 
Company  iu  18C8  at  a  cost  of  over  $12,000.  It  has  changed  haiuls  duriug 
last  season.  Tbe  diggings  on  Wilson  Creek,  one  of  the  tributaries  of 
Crow  Creek,  are  said  to  have  paid  well  during  last  spring. 

The  principal  veins  in  this  county  are  situaUnl  iu  the  vicinity  of  ilelVer- 
son  City  and  Beavertown,  and  near  Ri\dersburg  and  Spriugville.  The 
veins  of  the  former  locality  were  discovei'od  at  an  early  date  in  the  his- 
tory of  this  region.  They  are  all  silver-bearing  galena  liNles,  and  nuich 
TTork  has  been  done  aud  considerable  money  exiKMuled  on  houh)  of  thenu 
The  developments  on  the  Gregory,  made  at  great  expense,  were  especially 
highly  encoaraging,  and  smelting  works  were  erected  to  beneflciato  tho 
ores.    Unfortunately,  however,  the  American  hearth  was  selected  as  tho 
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apparatus  Bapposed  to  be  adapted  to  the  treatment  of  these  ores.  The 
ores  carry  too  much  gangue  to  permit  of  successful  smelting  in  thia 
furnace,  and  the  experiments  proved,  o^  course,  unsuccessful.  This  dis- 
courage<l  the  owners  so  that  they  suspended  ojierations  after  having 
spent  much  moijey  in  experimenting.  The  furnace  was  finally  sold  for 
taxes  during  last  year.  A  second  furnace  was  erected  for  the  purpose 
of  treating  the  ores  from  the  Altii.  The  oi*es  from  this  mine  are  similar 
to  those  of  the  Gregory,  but  as  those  delivered  for  smelting  were  better 
sorted  and  carried  less  gangue',  smelting  succeeded  moderately  well, 
though  much  silver  is  said  to  have  been  lost  in  the  slag.  At  present 
none  of  these  mines  are  in  a  very  prosperous  condition. 

The  lodes  in  the  neighborhood  of  Radersbnrg  and  Springville  are  very 
little  developed,  but  are  said  to  be  rich  on  the  surface.  In  the  former 
locality  Messrs.  Blacker  &  Keeting  have  erected  an  arrastra  with  two 
stamps  attached  near  the  Leviathan  lode.  Eleven  tons  from  the  Keeting 
lode,  crushed  and  worked  in  the  arrastra,  yielded  $1,300.  Fourteen  toiw 
from  the  R.  E.  Lee,  worked  in  Nave's  arnistra,  yielded  $45  per  ton. 


CHAPTER  XLVL 

MADISON  COUNTY. 

This  county  is  situated  in  the  extreme  southern  part  of  the  Territory 
and  adjoins  the  nortbeastern  portion  of  Idaho  on  its  southern,  Beiiver 
Head  and  the  southeastern  corner  of  Deer  Lodge  County  on  its  western, 
Jetterson  and  Gallatin  Counties  on  its  nortlieru,  and  Gallatin  County 
and  the  Territory  of  Wyoming  on  its  eastern  bonn<lary  line.  It  is  drained 
by  the  affluents  of  Beaver  Head,  Jellcrson,  and  Madison  Rivers. 

Gold  was  discovered  first  on  June  2,  18G3,  in  Alder  Gulch,  and  it  is 
reported  that  up  to  the  tall  of  18GC  8:K),Ot)0,000  were  taken  out  from  this 
single  locality.  Besides  this  gulch  the  following  Lave  since  been  found 
to  contain  gold: 

Raiushorn  Gulch,  north  of  Alder.  Kich  de])osits  of  gravel  have  been 
found  beneath  what  had  been  formerly  considered  the  bed  rock.  The 
gulch  has  been  very  productive  and  will  prob  :bly  be  so  in  future. 

BivirCa  Gulch  has  also  been  profitably  worked  and  is  still  productive. 

Norxocgian  fiulch  and  Washington  Bar,  in  the  Hot  Si)ring  district,  were 
discovered  in  March,  18G4,  and  have  been  moderately  remunerative. 
The  yield  for  18G8,  however,  did  not  exceed  $20,000. 

Wigwam  Gulch,  a  tributary  to  Alder,  has  been  lately  discovered.  It 
is  reported  to  have  yielded  rich  returns  during  the  last  j'ear. 

As  a  genend  thing  the  placers  of  the  county  have  done  as  well  during 
the  last  year  as  they  have  before,  wherever  the  great  drought  of  the  last 
season  has  not  prevented  gulch  mining  altogether. 

So  far  as  developed,  the  Everett,  Green  Campbell  lode  in  Silver  Star 
district,  takes  the  lead  in  quartz  mining  in  the  county.  Thirteen  hund- 
red feet  of  it  have  been  developed  and  the  lode  is  now  sought  to  be 
tapped  by  two  tunnels,  one  to  strike  it  at  a  depth  of  104,  the  other  at 
320  feet  below  the  surface.  These  tunnels  will  drain  both  the  original 
location  and  its  extensions.  None  of  the  shafts  sunk  so  fiir  are  deeper 
than  75  feet  vertical,  but  they  show  a  vein  of  gold  quartz  sufficiently 
promising  to  warrant  the  contemplated  work  on  the  tunnels  above  men- 
tioned. The  average  yitdd  of  the  ore  crushed  in  the  company's  mill  has 
been  $20  per  ton. 
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The  Iron  Bod,  in  the  same  district  is  so  far  eonsidereti  the  next  liost 
gold  mine  in  the  county.  The  le<l^  is  free  from  water  to  the  lowest 
fevel  reached,  2W)  feet,  and  is  eonsidereil  very  valuable,  liaviu;^  t'uruisbed 
the  Stevens  and  Trivitt  mill  re;j:ularly  with  ore  during  iheeutiiv  year  with 
gratifying  results.    The  gold  occurs  free  in  the  quartz. 

The  lode  considered  next  iu  value  to  tlie  above  iu  this  county  is  the 
Keystone,  in  Summit  district.  It  was  diseoveretl  in  the  latter  part  i»f 
18(J3,  and  is  now  owneil  principally  by  E.  Covely.  It  has  been  antl  is 
now  successfully  worked  for  jjold.  To  a  depth  of  17G  feet,  the  present 
bottom  of  the  workings,  the  vein  has  shown  great  regularity  and  rich- 
ness. 

The  foregoing  are,  of  course,  not  the  only  gold  mines  recoixled  and 
opene<l  in  the  county ;  there  are  mauy  more  of  perhaps  as  great  and 
even  greater  value,  but  future  developments  must  prove  them  to  be 
what  they  are  now  supi)Osed  to  be  fix)m  the  slight  iaiprovements  made 
on  tliem. 

The  principal  silver-bearing  veins  which  have  so  far  attracted  atten- 
tion are  found  in  Brown's  district,  not  far  from  Virginia  City.  They  ai"o 
the  Pacitic,  Black,  Itoma,  Louane,  and  True  Silver  ledges.  They  are 
carrying  some  native  silver  an<l  decomposed  ores,  but  principally  sul- 
phiirets.  The  results  reached  so  far  are  sutticiently  encouraging  t\)  the 
ovinei-s  to  induce  theui  to  erect  additional  machinery  for  more  speedy 
and  advantageous  working  of  the  mines.  The  following  mills  have  been 
eref:ted  in  the  county : 

Hot  Spring  District — Coi>e  mill,  in  Canadian  Gulch,  erected  in  181k). 
Three  batteries  of  five  stamps  each;  weight  of  stamps,  GDI)  pounds  each; 
drop,  I-  inches ;  50  di^ops  per  minute,  driven  by  a  IU  horse  power  engine  ; 
cost,  83J,00();  capacity,  20  tons  in  21  hours.  Two  arrastras,  one  amalga- 
mator, and  blankets  complete  the  works.  The  amount  of  <]uartz  crushed 
has  not  been  kejit.  Average  value  of  (juartz  worked,  j?'50.  i'ost  of  ex- 
traction and  reduction,  65  each.  The  mill  is  now  owned  by  George  F. 
Cope  and  in  operation. 

Midus  mill,  erected  in  18f37  by  the  Midas  Company  of  Rochester,  New 
York,  was  built  in  S.in  FraucisL*o,  CaUforaia,  and  costs  d5v),0;)J.  it  has 
three  batteries  of  live  stamps  eacli.  Weight  of  stamps,  GOO  pounds; 
drop,  8  inches,  and  GO  timers  per  minute;  ca]>acity,  25  tons  per  2i 
hours.  It  is  driven  by  steam-i)ower ;  contains,  besiih^s  the  stamps,  ono 
Blake  crusher,  two  Wheeler  pans  and  one  concentrator.  Nt)  registry 
of  ore  crushed ;  yield  and  cost  of  reduction  unknown.  The  mill  is  now 
running. 

Tbe  New  York  and  Montana  Mining  Company's  mill  wjus  erected  in 
18GG,  and  c^n  be  driven  by  water  or  steam-power.  Contains  four  bat- 
teries of  five  stamps  each ;  weight  of  stamps,  GOO  pounds ;  drop,  10 
inches,  and  GO  times  per  minute.  Capacity,  2i)  tons  per  day ;  has  live 
Eaton  pans  and  four  concentrators  attached.  It  is  not  in  operation  at 
present. 

The  Clark  and  Upson  mill  of  Hartford,  Connecticut,  was  erw^ted  in 
18G1L  Contains  twelve  staaips of  5i) J  p jauds  each.  Orop,  8  inches,  and 
50  times  i)er  minute.  Capacity,  15  tons  per  day.  It  is  driven  by  steam- 
power  ;  contains  two  arrastnis  aiid  one  concentrator.  Cost  uukowu  ;  not 
in  operation  at  present. 

■  The  ilobait  mill  was  erected  in  IS08.  It  ha.s  tivo  stamps,  weighing  GOO 
pounds  each.  Drop,  8  inches,  GO  strokes  imr  minute ;  driven  by  water- 
IH)wer;  c;ipacity,  G  tons  iu  2-i  hours;  one  arrastra  is  attached.  The 
mill  is  now  crushing  ore  yielding,  on  an  average,  9ii>  per  ton.  Number 
of  tons  crushed,  cost  of  extraction  and  milling  unknown. 
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Sharp's  mill,  erected  iu  18G9,  has  five  atomps  of  600  iwunds  each  and 
two  arrastras.  No  stutirttics  ciiii  be  gathered  from  this  mill  as  no  records 
are  kept.    It  is  said  to  be  running  at  a  large  prollt. 

Hall  &  Spalding  mill,  erected  in  1SG8,  has  two  batteries  of  five  stamps 
each;  is  driven  by  water-power,  and  has  a  capacity  of  10  tons  per  day. 
The  yield,  so  far,  has  been  $15  per  ton  of  ore  crushed.  It  is  not  ruuuiug 
at  present. 

^  •  The  Brooklyn  Golden  Ore  Company's  mill  was  erected  in  18G7.  It  is 
driven  by  steam-power  and  has  two  batteries  of  live  stamps  each. 
Weight  of  stumps,  500  pounds  each;  drop,  0  inches,  50  times  [ter 
minute ;  capacity,  12  tons  per  24  hours.    No  statistics ;  mill  not  running. 

Besides  the  foregoing  mills  there  are  three  arrastras  in  Hot  JSpriug 
district.    They  are  all  propelled  by  water  and  paying  well  at  ])res*Mit. 

It  may  be  stated  that  the  value  of  the  bullion  produced  in  Upjier 
and  Lower  Hot  Spring  and  Norwegian  districts  varies  from  $11  to  dJO 
per  ounce  in  coin. 

Mill  Creek  District, — The  Branham  mill,  with  twelve  8tami>s  of  500 
l>ounds  each,  a  drop  of  12  inches,  40  strokes  i)er  minute,  and  a  capacity 
of  12  tons  per  24  hours,  was  erected  in  18(55.  It  is  driven  by  water- 
powiT;  its  yield,  so  far,  unknown,  and  the  average  cost  of  reduction  is, 
as  near  as  can  be  ascertained,  about  82  per  ton.  The  only  saving  ap- 
paratus, aside  from  the  batteries,  are  tables  and  blankets.  The  mill  is 
owned  by  0.  C.  and  M.  Branham,  and  now  idle. 

The  Bradley  arrastra  is  now  running.  It  has  a  capacity  of  1,500  pounds 
per  day;  is  propelled  by  water  and  works  ore  from  the  Branham  lode. 
Yield  unknown,  but  reported  good. 

Quartz  Hill  District. — A.  W.  Whitt^icker's  mill  contains  three  stamps 
of  400  iMmnds  each,  drop,  12  inches,  and  40  i)er  minute;  pn)i>elled  by 
water.  Yield  of  ore  crushed,  so  far,  815  to  $18  per  ton.  It  is  uov 
running. 

Wisconsin  Creek  District. — In  this  district  there  are  two  an-astras  run- 
ning by  water,  each  paying  well.  They  work  ores  from  the  company  lode, 
which  yield  823  per  t-ou. 

Silver  Star  District. — The  Everett,  Green  Campbell  [Mining  Company 
of  Cleveland,  Ohio,  are  running  a  10-stainp  mill  with  two  batteries,  four 
Horn  pans,  and  two  settlers.  Weight  of  stamps,  GSO  pounds  ;  droj)  Si 
inches,  and  GO  per  minute.  It  is  run  by  s team  power,  has  a  <.*ap:uMty  of 
18  tons  iu  24  hours,  and  cost  825,0 JO.  The  cost  of  reduction  is  85 ;  the 
average  yield  of  the  ore  of  the  Green  Campbell  mine,  which  it  is  work- 
ing, is  820. 

The  Stevens  and  Trivitt  mill  is  in  the  upper  part  of  the  district.  It 
is  inclosed  by  a  frame  building  and  driven  by  steam.  Thei*e  ui-e  twelve 
stamps  of  COO  pounds  each,  arranged  in  two  batteries;  drop,  1)  inches, 
and  50  times  per  minute.  It  was  enacted  in  1808  at  a  cost  of  830,000. 
There  is  a  saving  apparatus,  consisting  of  blankets  and  arrastras,  at- 
tached. Cost  of  reduction,  i^7}  per  ton ;  average  yield  of  ore  ln)m  the 
Iron  Rod  lode  about  850  per  ton. 

Besides  the  mills  there  aro  six  or  seven  arrastras  now  running  in  the 
district.  On  an  average  they  are  more  successful  than  the  mills.  ^lost 
of  them  are  lociited  in  Hell  Canon  and  propc^lled'by  water. 

Rocliester  District. — The  Madison  County  Mining  Company-s  mill  has 
ten  stamps  and  two  arrastras  with  blankets.  It  was  moved  from  Hot 
Spring  district  about  a  year  ago  and  has  b(M}n  mostly  running  on  ore 
from  the  Watseka  and  Nave  lod(»s.    Yield  unknown. 

ITeiidrie  and  Woodworth's  mill,  erected  near  by,  contains  ten  stamps 
aud  is  j>ropelled  by  steaiu-v)o\ver.    It  is  idle  at  present. 


.  ^i:  .*^M. 
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!  are  two  more  mills  in  the  district  which,  however*  have  m^  tnvr 

as  yet. 

levelopment  of  qoarrz  mines  in  this  district  has  of  late  been  en« 

d  and  greatly  stimulated  by  liberal  offers  from  the  niiUmeu  10 

ners,  and  the  promised  reduction  in  their  char$^>s  for  riHiucliou 

loabtedly  hasten  the  projrress  of  mining  matters  \»ry  mucl). 

rincip^  placer  dig^gs  in  the  district  have  s^>  far  Ikhmi  iu  Alder 

rhich  is  worked  mostly  by  bed-rock  flumes,    Messi*s»  llaU  inul 

ud  are  said  to  have  taken  out  from  their  upiH'r  thuue  aloue 

daring  the  last  year. 

i>  District. — ^Thfs  district  is  at  last  assuming  the  ohimu^tor  of  a 

5  silver  district.    The  following  beneficiatiug  apinirat  us  htw*  Ihhmi 

soiar: 

ionner  mill,  erecteil  in  1SG8,  has  ten  $tampv<^,  arrastras^  and  pans. 

iren  by  steam,  and  inclosed  in  a  frame  buihling. 

hristenot  Chilian  mill  with  barrels  ami  nrrastras.    It  is  now  idh*. 

BS  the  above,  seven  arrastras,  propelIe<l  by  water,  aw^  now  iu 

hi  operation  and  paying  well. 

ims  and  Oranite  Districts, — One  mill  and  several  arrastnvs  aiv  Iu 

n  in  these  districts,  with  what  success  I  could  not  learn. 


CHAPTER  XLVII. 
BEAVER    HEAD    COUNTY. 

ountyliesin  the  extreme  southern  part  of  the  Territory.  ItM 
apies  two  degrees  of  longitude  and  one  and  one-half  of  laititude. 
.nded  on  the  south  and  southwest  I)y  the  Territory  of  Idaho;  on 
i  by  Missoula;  on  the  north  by  Doer  Lodge;  on  the  eiiMt  by 
County,  Montana.    Numerous  lofty  luounUiin  ranges^  bevuilUw^ 
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valleys,  clear  moantaia-brooks,  creeks,  aud  rivers  aboand  in  this  connty 
The  more  prominent  of  the  latter  are  the  Big  Hole  and  Beaver  He^,  the 
Bed  Bock,  Horse  Prairie,  and  Grasshopper.  Bed  Bock  is,  undoubt 
edly,  the  most  extreme  tributary  of  the  Missouri  Biver. 

Beaver  Head  Valley  is  an  extensive  tract  of  good  farming  land,  but 
thinly  settled  so  far.  The  rancheros  have  turned  their  attention  mainly 
to  stock  raising,  and  from  3,000  to  5,000  head  of  cattle  and  horses 
graze  summer  and  winter  on  the  luxuriant  pastures  of  this  valley. 
Hiul  it  not  been  for  the  destructive  pest,  the  grasshoppers,  during  the 
last  three  years,  several  thousand  acres  of  land  would,  undoubtedly,  be 
now  under  cultivation ;  but,  as  they  destroyed  the  crops  invariably,  the 
farmers  have  become  discouraged.  Large  quantities  of  the  best  hay, 
however,  are  annually  cut  from  numerous  natural  meadows.  Amon^ 
other  valleys  in  the  county,  equally  fertile  and  inviting.  Horse  Prairie 
and  Big  Hole,  deserve  especial  mention. 

Bannackj  the  county  seat,  contains  a  population  of  about  500 
souls.  It  is  situated  at  the  mouth  of  a  large  canon  on  the  north  side  of 
Grasshopper  Creek,  ten  ihiles  from  its  confluence  with  the  Beaver  Head 
or  Bed  Bock.  Three-fourths  of  the  people  are  engaged  ;n  gulch,  bar, 
and  hill  mining. 

The  first  mining  in  the  county  was  done  at  this  place  in  18G2.  That 
year  not  less  than  $600,000  gold  were  produced.  Formerly,  tlie  placer 
mines  were  supiK)sed  to  extend  only  eight  miles  down  the  stream,  now 
they  are  known  to  exist  also  above  the  town  for  a  distance  of  ten  miles, 
as  far  as  Bald  Mountain. 

The  whole  surface,  foot-hills,  and  dry  gulches,  pay  largely,  when  mined 
by  hydraulics.  The  only  question  in  this  connection  is,  whether  a  suffi- 
cient amount  of  water  can  be  brought  high  enough  up  the  hills,  to  make 
profitable  work  on  both  foot-hills  and  dry^  gulches  possible. 

It  was  reported  at  one  time  that  these  placers  were  about  exhausted. 
Nothing  could  be  more  erroneous  than  such  a  statement.  It  is  true 
that  after  Alder  Gulch,  which  so  easily  yielded  its  tens  of  thousands^ 
Last  Chance,  Confederate,  Black  Foot,  and  other  localities  were  discov- 
ered, these  placers  were  negle(5ted  for  three  years,  and  the  yield  meas- 
urably fell  off;  but  still,  there  was  considerable  over  wages  madedunug 
all  that  time.  A  new  era  in  placer  mining  commenced  in  18G7,  when 
the  larger  operation  of  the  Bannack  Mining  Company  and  Ditc»ii  Com- 
pany proved  a  complete  success. 

The  first  mining  had  been  done  with  the  water  of  the  old  ditch,  which, 
constructed  in  18C3  solely  for  the  purpose  of  selling  water  to  the 
miners,  had  cost  $15,000.  Its  length  was  fifteen  miles.  Water  was 
sold  up  to  1807  at  75  cents  per  inch,  rather  a  heavy  tax  for  the  miners 
and  discouraging  them  greatly.  In  1807,  however,  the  above  meu- 
tioned  company  completed  a  new  ditch,  thirty  miles  in  length,  at  a 
cost  of  $35,000.  The  capacity  of  the  old  ditch  is  2,000,  that  of  the 
new  one,  1,000  inches.  Both  of  them  cover  over  five  liundrHi  acres 
of  mining  ground,  and  not  less  than  fifteen  miles  of  dry  gulches.  The 
average  number  of  men  employed  by  the  company  during  the  last  two 
years  lias  been  thirty,  and  the  average  wages  paid  by  them  $6  currency 
per  day.  They  control  all  the  water  in  the  two  ditches  and  sell  none  to 
miners.  In  this  manner  they  are  enabled  to  work  a  vast  extent  of  min- 
ing ground  to  great  advantage,  and  at  the  same  time  to  pay  higher 
wages  to  the  miners  employed  by  them.  During  last  season  they  have 
been  running  six  hydraulics,  but  in  an  ordinary  season  they  can  work 
ten.  Although  this  locality  did  not  suffer  as  much  from  the  drouth  as 
o^iier  poitions  of  the  Territory,  because  the  ditches  are  brought  from 
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the  main  creeks,  there  was  still  a  very  perceptible  difference  between 
the  last  season  and  others.  The  operations  of  the  company  have  been 
mainly  con&ned  to  the  sonth  and  west  of  Bannack. 

Whites  ditch  receives  its  water  from  Grasshopper  Creek.  It  com- 
mences one  mile  below  the  town,  and  crossing  and  recrossing  the  creek 
it  extends  three  and  a  half  miles  down  stream.  The  work  was  prin- 
cipally done  by  the  owners  themselves,  at  a  cost  of  not  less  than 
125,000.  Its  capacity  is  900  inches.  The  company  employ  three 
hydraulics  and  twenty  miners.  Their  income  during  the  last  season  is 
said  to  have  been  highly  flattering.  It  is  intended  to  extend  this  ditch 
daring  the  winter  so  as  to  cover  a  greater  surface  and  richer  mines. 

Canon  ditch  has  been  extended  during  the  last  summer  from  an  old 
ditch,  which  commences  a  few  miles  below  White's  ditch,  and  six  miles 
from  town  down  the  canon.  The  cost  was  $7,000.  It  now  covers  a 
large  extent  of  rich  iilacers.  The  capacity  of  the  ditch  is  600  inches. 
The  company  had  only  two  months  left  for  mining  in  the  last  season, 
during  which  time  they  employed  ten  hands.  They  are  said  to  have 
made  more  during  this  short  time  of  actual  work  than  their  ditch  cost 
them  to  build.  According  to  this  their  future  prospects  seem  to  be 
satisfactory.  t 

Pianeer  ditch^  fed  by  two  small  streams  at  the  base  of  Bald  Moun- 
tain, is  ten  miles  long,  carries  GOO  inches  of  water,  and  cost  $5,000. 
It  covers  the  foot-hills  north  of  Bannack  and  eight  miles  of  dry  gulches, 
besides  many  bars  and  gulches  beyond.  Two  years  ago  it  was  unknown 
that  these  foot-hills  contained  gold ;  now  the  company's  property  is  con- 
adered  very  valuable.  As  a  six-mile  extension  of  the  old  ditch  was 
completed  during  last  season,  the  company  had  only  three  months  left 
for  actual  mining.  The  average  number  of  u)en  employed  was  eight,  at 
$6  per  day.  In  an  ordinary  season  twenty  to  thirty  men  can  be  employed 
here  profitably  as  night  and  day  hands.  The  company  have  done  well 
daring  last  season,  but  intend  to  employ  Chinamen  during  the  next; 
iadee<l,  it  is  the  general  desire  of  parties  operating  in  this  neighborliood 
to  introduce  this  kind  of  labor  in  both  placer  and  quartz  mines,  in  order 
to  get  rid  of  the  past  curse  of  these  regions,  the  extravagant  prices  paid 
for  labor.  It  is,  of  course,  impossible  to  say  at  the  present  day  what 
effects  and  results  such  a  change  may  produce,  but  everybody  is  confi- 
dent that  it  will  help  progress  greatly. 

nOKSE  PEAIBIE  MINES. 

These  mines  are  located  on  a  branch  of  the  creek  of  the  same  name, 
about  thirty-five  miles  southwest  of  Bannack. 

The  bar  mining  in  this  gulch  has  been  very  profitable  during  the 
last  two  years,  esi)ecially  to  the  Yearian  brothers,  who  have  done  the 
principal  mining.  They  have  constructed  a  ditch  of  fifteen  miles  in 
length,  with  a  capacity  of  1,000  inches,  at  a  cost  of  $15,000.  Last  sea- 
son water  was  rather  scarce,  but  ordinarily  they  can  run  five  hydraulics 
and  employ  thiity  miners.  8ix  dollars  in  currency  per  day  has  been 
]Kdd  by  them  during  last  summer,  while  formerly  they  paid  $0  in  gold. 
nie  bar  belonging  to  them  is  one  and  one-half  mile  long,  and  a  quarter 
of  a  mile  wide  on  an  average.  It  has  paid  an  average  of  $20  to  the 
hand,  which  is  a  larger  return  than  that  of  any  other  locality  in  the 
county. 

The  balance  of  the  mining  ground  in  this  gulch  is  divided  into  small 
interests;  but  all  of  them  have  been  able  to  make  considerable  above 
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wages.    Sixty  to  seventy  men  have  been  employed  in  this  camp  during 
the  last  two  years. 

BALD  MOUNTAIN. 

Numerous  streams  ori^nating  on  this  mountain  form  as  many  gulches 
running  from  it  in  all  directions.  Placers  have  been  found  on  all  of 
them,  but  none  of  them  have  been  worked  during  last  season  on  account 
of  the  scarcity  of  water.  There  is  ground  enough  to  employ  two  hun- 
dred men ;  but  a  large  outlay  of  capital  would  1^  required  for  ditches 
and  hydraulics,  before  any  such  number  could  be  profitably  put  to  work. 
On  the  east  side  of  Bald  Mountain,  near  Argenta,  a  ditch  is  now  under 
construction  to  bring  water  into  the  dry  guldics,  north  of  Argenta, 
which  have  been  found  to  be  tolerably  rich  in  gold. 

The  Bannock  ditch,  on  the  north  side  of  the  mountain,  is  four  miles 
long,  has  a  capacity  of  800  inches,  and  wa«  built  in  1862.  at  a  cost  of 
$4,000.  It  was  constructed  to  sell  water  to  the  miners;  out  the  bars, 
which  it  covered,  are  now  nearly  worked  out.  It  affords  now  water- 
I)Ower  to  quartz  mills. 

Big  Hois. — The  extensive  placers  on  this  stream  are  worked  every  year 
by  a  few  men  in  the  old  way.    They  are  generally  doing  well. 

'  The  foot-hills  and  gulches  on  the  northeast  side  of  the  Bannack  range 
of  mountains  prospect  well  from  a  point  a  few  miles  below  Argenta  for 
a  long  distance,  and  here  is  a  field  for  perhaps  the  most  extensive 
placer  mining  in  the  Territory.  It  will,  however,  require  a  large  amount 
of  capital  to  carry  the  undertaking  into  effect  on  account  of  costly  ditches, 
which  have  to  be  constructed. 

Drain  ditch,  starting  two  miles  below  the  town,  was  commenced 
about  two  years  ago  by  a  company  of  poor  miners.  Work  on  it  was 
mainly  carried  on  during  the  winter,  while  during  the  summer  they 
worked  for  wages  in  the  mines,  or  mined  on  their  own  account  in  a 
small  way  on  some  of  the  numerous  unoccupied  bars  in  the  neighbor- 
hood. They  have  got  now  to  within  a  few  feet  of  the  bed  rock  under  the 
channel  of  the  creek,  and  lately  struck  a  rich  streak  of  coarse  gold. 
Besides  doing  the  work  on  the  ditch  they  have  sunk  twelve  shafts  in 
the  bed  of  the  creek,  which  have  yielded  satisfactory  returns. 

QUARTZ  LODES  AND   QUARTZ  MINING. 

The  first  veins  of  gold-bearing  quartz  were  discovered  and  worked  at 
Bannack.  Almost  all  of  them  are  contact  veins  between  the  limestone 
and  dioritic  trap.  The  hills  in  the  district  are  usually  covered  with  a 
thick  alluvial  deposit;  in  some  cases,  however,  the  sui-face  is  left  entirely 
bare  and  shows  outcropping  veins  carrying  gold,  argentiferous  galena, 
or  copper.  In  the  immediate  vicinity  of  Bannack  aU  the  lodes  discov- 
ered so  far  contain  free  gold. 

The  Dakota  lode  was  first  discovered  in  18C2,  and  in  the  winter  of 
that  year  and  the  following,  the  first  quartz  mill,  every  part  of  which 
was  home-manufactured,  was  erected.  It  was  i)ropelled  by  water -i>ower 
and  had  originally  six  stamps.  This  number  was  increased  to  12  in  1864. 
The  ores  crushed  were  taken  from  the  Dakota,  and  at  first  the  operation 
proved  a  perfect  success.  But  the  irregularity  of  tlie  vein  prevented  a 
regular  delivery  of  ores.  There  are  numerous  other  veins  of  a  charac- 
ter similar  to  that  of  the  Dakota  in  the  vicinity  of  Bannack,  the  most 
important  of  which  are  the  St.  Paul,  Wadham,  Quartz  Mill,  York,  True 
Flagj  Ohorokee,  Springfield,  Mademoiselle,  and  Golden  Giite.    Shafts, 
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varying  in  depth  from  80  to  310  feet^  have  been  sank  on  aU  of  these, 
establishing  the  permanency  of  the  veins  in  depth.  A  single  exception 
to  this  was  the  Cherokee,  which,  while  worked  by  the  New  Jersey  com- 
pany two  years  ago,  suddenly  pinched  out.  It  had  been  exceedingly 
rich  in  free  gold  in  the  upper  part,  nevertheless  no  effort  has  b^n 
made  since  to  find  the  vein  again. 

BuUerfidd  A  RopkiwPs  mill,  bought  in  St  Louis,  was  erected  in  1864 
at  a  total  cost  of  $25,000.  It  is  a  24-stauip  mill,  only  twelve  of  which  are 
erected.  The  stamps  weigh  5J0  pounds  each,  drop  14  inches  and  45 
times  per  minute,  and  are  propelled  by  steam  power.  There  is  no  ad- 
ditional saving  apparatus  attached,  and  for  mainly  this  reason  the  mill 
extracted,  according  to  tests  made  ou  the  spot  and  in  New  York,  only 
twenty-five  per  cent,  of  the  gold  contained  in  the  ore ;  it  has  not  been 
running  during  the  last  season.  The  tailings  of  the  former  runs  have 
been  saved  and  it  is  intended  to  work  them  over  as  soon  as  the  contem- 
plated addition  of  pans,  concentrators,  &c.,  has  taken  place.  This  work 
has  been  delayed  by  the  death  of  two  of  the  partners  and  by  the  illness 
of  a  third  one.  The  owners  are  principally  English  capitalists,  who, 
confident  of  obtaining  large  profits  after  the  necessary  additions  have 
been  made,  contemplate  to  carry  out  their  plans  next  spring. 

They  have  expended  large  sums  of  money  in  developing  No.  6,  Da- 
kota. Their  main  shaft  is  310  feet  deep,  and  a  tunnel  345  feet  long  has 
been  mn  to  the  shaft.  In  the  tunnel  is  another  shaft,  135  feet  deep,  which 
passes  through  100  feet  of  pay  qual^z  of  a  general  width  of  7  feet. 
None  of  it  has  been  stoped  out  yet.  Xhe  last-mentioned  shaft  passes 
through  and  below  the  ^^  caprock,^  and  the  vein  is  found  here  very 
regular  and  standing  nearly  vertical.  Above  the  vein  had  always  been 
very  broken,  and  the  rich  ore  occurred  in  pockets,  from  most  of  which 
selected  quartz,  yielding  as  high  as  dl,20d  per  ton,  could  be  taken. 
The  dip  in  the  upper  parts  of  the  vein  was  sometimes  to  the  northwest 
and  sometimes  to  the  southwest.  Nine  hundred  and  fifty  tons  of  quartz 
have  been  crushed  from  this  lode,  which  yielded  over  $20  per  ton.  The 
average  wages  paid  have  been  $5  in  gold. 

The  Montana  Mineral  Land  and  Mining  Companxfs  mill  is  located  on 
the  north  side  of  Grasshopper  below  Bannack.  It  is  a  40-stamp  mill  and 
was  built  by  Marshall  &  Co.,  of  St.  Louis,  at  a  reported  cost  of  $1G,000. 
A  substantial  frame  building,  40  by  100  feet,  covers  it.  Both  steam  and 
water  power,  the  latter  a  3G-inch  turbine  wheel,  are  available  for  run- 
ning the  eight  batteries  of  five  stamps  each.  The  weight  of  the  stamps 
is  700  pounds  each ;  they  drop  11  inches  and  45  times  per  minute.  Tlxe 
capacity  of  the  mill  is  40  tons  in  24  hours. 

Fifteen  hundred  tons  of  ore  have  been  crushed  by  the  mill,  which 
yielded  $10  in  gold  on  an  average.  The  quartz  was  taken  from  difier- 
ent  mines  in  the  vicinity.  At  present,  ore  from  the  Wadhams  is  under 
treatment,  which  yields  the  same  returns  as  the  ore  crushe<l  before,  $10 
per  ton.  The  cost  of  mining  and  milling  a  ton  of  this  ore  is  said  to  be 
$4.  This  mill  labors  under  the  same  disadvantage  as  Butterfield  & 
Hopkins's  mill ;  it  has  no  saving  apparatus  aside  from  the  batteries,  and 
the  consequence  is  that  at  least  fifty  per  cent,  of  the  gold  is  carried  ofi:* 
with  the  tailings. 

The  Hopkins  mill  was  erected  this  year  by  R.  P.  Hopkins.  It  is  pro- 
pelled by  a  15-inch  turbine  water-wheel,  and  contains  5  stamps  of  700 
pounds  each,  with  a  drop  of  9  inches  and  55  strokes  per  minute.  Mar- 
shall &  Ck>.y  of  St.  Louis,  are  the  manufacturers.  It  costs  $1,500  and 
(he  building  covering  it  $1,000  more.    The  capacity  of  the  mill  is  6  tons 
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in  24  hours ;  200  tons  ornshed  so  far  have  yielded  810  per  ton.    The 
cost  of  mining  and  milling  is  said  to  be  84  per  ton. 

The  N.  E.  Wood  mill,  manufactured  by  S.  W.  Bullock,  costs  83,000  in 
New  York  and  its  erection  $800.  Its  capacity  is  4  tons  per  24  hours 
and  the  average  yield  has  been  835  per  ton.  The  average  cost  of  mining 
and  milling  is  said  to  have  been  88  per  ton.  This  mill  has  no  stamps, 
but  consists  of  a  crusher  and  pan.  During  the  winter  of  1867  to  1808  it 
worked  quartz  from  the  Cherokee  lode,  which  yielded  an  average  of  860 
per  ton.    It  is  now  in  operation  and  returns  good  profits. 

THE  ARGENTA  l^HNING  DISTRICT. 

This  district  is  situate  fifteen  miles  north  of  Bannack  at  the  month 
of  the  caiion  on  Rattlesnake  Greek.  The  mines  are  all  located  in  the 
foot-hills,  which  contain  a  limestone  formation  with  trap  dikes  similar 
to  that  of  Bannack.  Argentiferous  galena  is  the  prevailing  ore  in  these 
contact  veins,  which  are  very  abundant,  especially  in  the  hills  north  of 
Argeuta.  In  a  westerly  direction  they  are  richer  in  lead  and  silver,  and 
deliver  excellent  ores  for  the  smelting  process.  Among  the  mines  west 
of  Argenta  the  Legal  Tender  is  considered  the  best  and  richest. 

The  8t  Louis  and  Montana  Mining  Company  erected  furnaces  of  large 
capacity  in  1865.  The  original  cost  was  very  great,  and  the  large  amount 
of  labor  necessary  for  their  running  prevented  a  full  success.  After 
producing  a  large  quantity  of  silver  in  a  short  time  the  process  was 
found  to  be  unprofitable  and  the  furnaces  were  closed. 

A.  M.  Elsler,  the  discoverer  of  the  Legal  Tender,  erected  another  fur- 
nace in  1866.  Its  cost  was  88,000  and  its  capacity  about  C  tons  of  ore 
per  day.  During  the  short  time  of  Mr.  Elsler's  management  it  i)roduced 
over  814,000  in  silver  and  was  considered  a  great  success.  It  is  still  in 
good  condition,  and  has  been  working  at  intervals  up  to  this  fall,  but  as 
Professor  Kompf,  who  had  the  immediate  super\ision  of  smelting  opera- 
tions, had  gone  east  for  his  family,  it  was  impossible  to  ascertiiin  the 
exact  number  of  tons  smelted,  yield,  cost  of  smelting,  &c. 

The  Tootle,  Leach  &  Stapleton  furnace  was  built  in  1867,  and  is  a 
structure  similar  to  the  Elsler  furnace  in  every  respect.  It  is  now  in 
successful  operation  and  yields  satisfactory  profits  to  the  owners.  G. 
W.  Stapleton  is  the  working  partner  of  the  firm,  and  it  is  largely  due  to 
his  energy  and  economical  management  that  this  furnace  pays  so  well. 
The  blast  machinery  of  all  of  these  furnaces  is  driven  by  water-power 
derived  from  Rattlesnake  Creek. 

The  Wood  furnace  was  built  in  1867.  The  material  used  for  its  con- 
struction was  of  inferior  quality,  so  that  at  the  first  heating  the  walls 
melted  down.  It  was  abandoned  because  there  was  no  fii*e-clay  in  the 
vicinity,  at  the  time,  sufliciently  refractory  to  stand  the  heat.  Lately, 
however,  Messrs.  Murray  and  Harrison  liave  found  a  bed  of  excellent 
fire-clay  associated  with  coal  a  short  distance  north  of  Argeuta.  They 
have  produced  a  fire-brick  which  has  stood  the  test  and  is  said  to  be 
superior  to  the  fire-brick  made  in  St.  Louis,  California,  and  Colorado. 
The  same  parties  are  now  erecting  a  reverberatory  to  test  their  brick  on 
a  larger  scale. 

The  Faulds  terrace  fumuce  was  built  last  year  one  mile  above  Ban- 
nack to  smelt  the  ores  of  the  Blue  Wing  district,  situate  three  miles 
northeast  of  Bannack.  It  costs  $8,000  and  has  a  capacity  of  0  tons  i)er 
24  hours.  The  ores  of  the  Blue  Wing  district  are  amalgamating  ores; 
therefore,  it  was  necessary  to  haul  galena  from  Argenta,  at  a  large  out- 
lay, to  be  smelted  with  the  Blue  Wing  ores.    Two  runs,  one  of  which 
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produced  25  poands,  the  otber  47  pounds  of  silver,  were  made.  The  first 
one  was  a  loss  to  the  owners ;  the  second  turned  out  a  few  hundred  dol- 
lars profit.  Since  then  the  furnace  has  been  lying  idle,  more  for  the 
want  of  a  head  than  from  any  other  cause.  But  really  these  rich  ores 
should  be  worked  by  amalgamation,  which  is  a  much  cheaper  process, 
and  to  which  they  are  well  adapted.  ^ 

The  principal  veins  developed  in  this  district  are  the  Black  Hawk, 
Great  West,  Blue  Wing,  Arbx)na,  Sibley,  and  others.  The  shafts  are 
from  75  to  125  feet  deep  and  produce  an  abundance  of  silver-bearing 
ores. 

BIBGH  CRBEK  DISTRICT. 

This  is  an  extensive  district  fifteen  miles  north  of  Argenta,  containing 
principally  copper  veins.  Almost  all  of  them  are  rich  in  gold,  and  tbey 
are  generally  larger  than  the  veins  of  the  other  districts. 

The  Treasure^  Greenwich^  and  Oreenwich  Extension  are  the  only  devel- 
oped veins.  They  vary  from  6  to  12  feet  in  width.  A  shaft  80  feet 
deep  has  been  sunk  on  the  Greenwich.  The  vein  has  regular,  smooth 
walls,  and  is  6  feet  wide  all  the  way  down.  The  shaft  on  the  Extension 
is  1.30  feet  deep.  As  soon  as  transportation  gets  cheaper,  these  mines 
will  be  very  valuable.  So  far  no  furnace  has  been  erected,  although  the 
ores  are  easily  smelted. 

The  foot-hills  east  of  Beaver  Head  Valley  contain  many  veins  of  gold, 
silver,  and  copper-bearing  ores,  some  of  which  have  been  partly  devel- 
oped. 

BIG  HOLE. 

This  locality  is  situate  thirty-five  miles  northwest  of  Bannack.  The 
veins  occurring  here  are  all  gold-bearing.  One  of  them,  the  Sherman, 
is  particularly  worthy  of  notice  on  account  of  its  great  extent.  Its 
width  from  wall  to  wall  is  30  feet,  and  longitudinally  it  has  been  traced 
for  a  longdistance.  The  quartz  is  soft  and  of  a  buff  color ;  it  is  incased 
in  limestone  and  slate.  Sufficient  water-power  and  exhaustless  quanti- 
ties of  timber  are  near  by. 

BALD  MOUXTAm. 

The  foot-hills  lying  south  of  and  next  to  Bannack  are  filled  with  a  per- 
fect network  of  ggld-bearing  veins,  some  of  which  are  large  and  very 
regular.  Shafts  have  been  sunk  on  some  of  them  to  a  depth  of  40  feet. 
The  matrix  is  quartz,  which  carries  free  gold. 

BULLION  PRODUCT. 

The  most  reliable  information  which  can  be  obtained  places  the  value 
of  the  gold  and  silver  product  of  this  county,  for  18G9,  at  $350,000  and 
that  of  18CS  at  $300,000.  It  is  estimated  that  since  the  first  discovery 
of  the  mines  at  Bannack  the  county  has  produced  over  $5,000,000  in 
precious  metals. 

COAL  VEINS. 

An  extensive  vein  of  bituminous  coal  was  discovered  in  18G5  on  the 
Big  Hole,  about  sixty  miles  northeast  of  Bannack.  The  coal  is  of  good 
quality  and  free  from  sulphur  at  the  outcrop.  Another  equally  as  good 
vein  was  found  near  Argenta,  and  a  shaft  80  feet  deep  was  sunk  on  it 
last  year.    This  vein  is  associated  with  the  fire-clay  spoken  of  above. 
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Four  miles  above  Bannack  two  beds  of  lignite  have  beoD  sunk  upon 
with  two  shafts,  respectively,  70  and  85  feet  deep.  Adjoining  them  an 
excellent  building  stone  is  quarried.  Other  quarries  of  sandstone  exist 
east  of  Argenta  and  at  Beaver  Head  Caiion.  The  rock  of  the  latter 
locality  answers  admirably  for  grindstones. 

SAW-MILLS. 

Two  saw-mills  have  been  erected  in  the  county.  One  of  them  is  loca 
ted  three  miles  above  Argenta,  convenient  to  the  pine  forest*  of  Bald 
Mountain ;  the  other  one  six  miles  above  Bannock  and  about  five  milw 
from  the  immense  pine  woods  which  cover  the  range  of  mountains  to  the 
west  of  Bannack.  Lumber  costs  $50  per  thousand,  in  currency,  at  the 
mills. 


CHAPTER  XLVni. 

GALLATIN  COUNTY. 

Gallatin  County  is  situated  south  of  Meagher,  between  the  latter  and 
the  southern  boundary  line  of  the  Territory.  Topographically  it  con- 
sists of  two  great  basins — that  of  the  Yellowstone  in  the  east,  and  that 
of  the  Oallatin  in  the  west — separated  from  each  other  by  the  Belt 
range,  a  spur  of  the  Bocky  Mountains.  Both  streams,  in  passing 
through  the  county,  flow  from  soutli  to  north.  The  Yellowstone,  upon 
arriving  near  the  boundary  line,  makes  an  abrupt  turn,  and  pursuing  a 
nearly  due  easterly  course,  enters  the  Missouri;  while  the  Gallatin 
meets  the  middle  and  west  forks,  called  Madison  and  Jefferson  Rivers, 
and  united  with  them,  commences  the  journey  to  the  sea  as  the  Mis- 
souri. A  number  of  foot-hills  and  spurs  subdivide  both  basins  into  a 
system  of  valleys  and  canons.  The  basin  of  the  Yellowstone  and  the 
headwaters  of  the  Gallatin  are  but  little  known.  The  Yellowstone  is 
the  favorite  hunting  ground  of  numerous  roving  tribes  of  Indians,  and 
no  settlement  is  feasible.  Notwithstanding  the  dangers  threatening 
from  the  ferocity  of  the  red  men,  a  number  of  miners  have  dared  to 
face  the  scalpingknife  of  the  savages  and  have  established  a  mining 
camp  on  Emigrant  Gulch,  a  western  tributary  of  the  Yellowstone.  The 
gulch  is  seven  miles  long,  and  the  gold  produced  from  its  placers  is  re- 
markable for  its  external  characteristics.  It  consists  of  flat  grains, 
thickly  covered  with  a  layer  of  iron  rust,  and  so  defaced  by  the  same 
that  usually  its  external  features  give  no  clue  to  its  golden  kernel. 
Considerable  quantities  of  this  character  of  gold  reach  the  markets  an- 
nually, but  no  detailed  statistics  in  reference  to  Emigrant  Gulch  are  at 
hand.  In  the  entire  Yellowstone  Basin  prospects  of  gold  can  be  ob- 
tained from  many  of  its  gulches  and  ravines,  and  there  is  a  deep-seated 
conviction  among  the  miners  that  it  contains  rich  placers.  It  is  the 
Eldorado  of  the  dreams  of  many  a  hardy  but  impecunious  prospector- 
dreams  whose  realization  may  not  be  far  distant.  Parties  who  have 
visited  this  terra  incognita  report  it  replete  with  grand  and  wonderful 
phenomena — crevasses  of  stupendous  depth,  petritied  forests,  plains  of 
lava  and  brimstone,  geysers  spouting  boiling  water  fifty  to  seventy  feet 
high,  &c.^  but  their  reports  are  too  indefinite  to  serve  for  reliable  de- 
scription. 

At  present  the  entire  civilization  of  Gallatin  County  is  centered  ui 
the  extreme  northwestern  comer,  immediately  south  of  the  Three  Forks 
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Ifissouri,  viz.,  in  the  Gallatin  and  Willow  Greek  YallcyH.  The 
is  situated  between  the  east  and  west  Gallatin  Kivers,  heading 
south  in  the  spurs  of  the  Belt  rani^o,  and  runs  nearly  dne  north 
in  a  few  miles  of  Gallatin  City,  where  the  two  boundary  rivers 
>gethor  and  pass  throu;;h  a  narrow  canon.  To  the  east  are  pre- 
i  mountains,  and  to  the  west  low,  receding  foot-hills  and  a  line 
extending  to  the  Madison  Kiver.  The  valley  is  about  forty 
i  length  and  on  an  average  about  twenty  miles  wide.  MidcHe 
coursing  through  the  center  of  the  valley,  furnishes  abundant 
or  irrigating  the  numerous  farms  on  cither  side.  This  l>eautifui 
B  not  improperly  termetl  the  Egypt  of  Montana,  as  from  it  the 
of  grain,  &c.,  during  the  immediate  past  has  been  chiefly  ob- 
The  amount  of  small  f^min  giowu  per  acre  is  enormous.  The 
;  yield  of  wheat  is  forty  bushels  i>er  acre,  although  as  high  as 
'  have  l>een  obtained.  Garden  vegetables  grow  more  luxuiious 
.  many  of  the  eastern  States.  For  grazing  purpoK4*s  the  valley 
adapted.  The  bunch-grass  of  the  fixit-hills  sustains  cattle  and 
even  during  the  winter  without  any  other  fe^rding.  There  an* 
ouring  mills  in  the  valley ;  one  at  Gallatin  City,  one  near  Flat- 
ass,  and  one  at  l>ozemau.  all  proiielled  by  water  j>ower. 
*w  Creek  dutrict  is  a  small  setrtiou  of  ex<Millent  farming  and 
country,  about  fifteen  uiiles  long  and  eight  miles  wide,  between 
Creek  and  Ma^lison  Kiver. 

population  of  Gallatin  County  is  estiumted  at  t,i^^  and  the 
of  taxable  property,  accoxding  to  assessment  rolls,  is  $071>,>>O2. 

COAL  DEPOSITS. 

C3X>ps  out  all  along  the  Belt  i-ausf*.  but  has  been  oj^eued  only  at 
nt.  cfome  fcieven  miles  e^i;^  of  Bozemau,  in  what  is  cailfni  tJxe 
Caiiou.  The  c^al  is  of  good  quality^  and  highly  bituminous. 
1  has  been  oj>eiied  lor  about  two  hundr-ed  £bet  in  iengtlj. 


CHAPTEJi  XLIX. 

illKJNG    LAV%^,   liTC. 

egidatmt-  oi  Moutanu  j»assed.  Deceml^er  31. 1S07.  u  law  foi-  rlie 
nent  of  j»lacer  mincfe.  the  V'\.i  of  wliicli  is  given  iu  my  iu^i  j«-- 
!t  ]K>s»es»eh.  hovevw,  n(»  ]»ra*.lica]  beaiiugs.  u«?  it  is  uuly  a;»i>ii- 
I  plauei  deipositb  discovered  ulU^j  its  passage*  and  e\ en  in  luost 
iimits  the  discoveie.rh.  under  e^Ttixin  I'estrLcLions.  lo  either  con- 
its  pi'ovisioufci  or  adojii  such  oihei>  as  they  may  jn-eler.  Jn  the 
codec-  in  Ibree  actual  j possession  by  i-epresentation  is  tht*  jiiinci- 
wliieh  title  is  founded.  In  practice,  however,  notbing  can  be 
•nfnsecl  and  unceitiiin  than  the  mining  rules  in  forw  in  the  vuri- 
uhes.  The  ditti«uilie^i  lo  bt  encoiuiLered  in  framing  a  i:cu<iia] 
litable  law  cajiabie  oi'u(»vHriiig  the  ]ieculiarities  of  eveiy  dt^posiu 
rust  with  whieli  all  iegisla:i\e  inHMlV^rence  is  ivgarded  by  the 
and  the  desirt  they  evin'jt  to  be  lett  to  ivguiate  their*  own  aflair8| 
evented  the  jia^^sage  o1  any  act  laying  down  uniform  iiiles  for 
emptiou  and  leniut  o^  j»iace]  cluimc).    The  want  of  such  a  y^'^^ 
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certain,  and  equitable  law  has  produced  much  vexatious  litigation,  and 
in  some  deplorable  instances  has  resulted  in  bloody  encounters,  A  still 
greater  amount  of  trouble  is  only  prevented  by  a  strongly  developed 
sense  of  justice  among  the  miners. 

TERRITORIAL    QUARTZ    LAW. 

The  pre-emption  and  tenure  of  vein  deposits  are  regulated  by  the  ter- 
ritorial law  of  December  20,  18G4,  which  provides  for  eleven  claims  of 
two  hundred  feet  each  upon  the  discovery  of  a  cre\ice  with  one  well- 
dellned  wall.  Its  advtftitages,  arising  from  its  uniformity,  are  not  to  be 
undervalued.  At  the  same  time,  however,  it  cannot  be  denied  that  its 
ill-advised  provisions  have  done  more  towards  retarding  the  develop- 
ment of  the  mineral  resources  of  the  Territory  than  mismanagement, 
extravagance,  and  swindling  speculations  put  together.  Copied  from 
the  mining  codes  of  other  communities,  it  has  retained  their  si)ecial 
provisions  without  incorporating  others  to  ameliorate  their  ba<l  eflfect  i 
Its  most  objectionable  feature  is  the  creation  of  constructive  claims  i 
without  any  restrictions,  objectionable  because —  i 

1.  It  places  a  premium  on  non-development.  ■ 

2.  It  tends  to  the  segregation  of  mining  property  in  parcels  too  small  j 
for  economiciil  and  profitable  working.  i 

3.  It  is  the  fruitful  cause  of  litigation.  j 
To  fully  understand  the  force  of  these  objections  it  must  be  remem-   t 

bered  that  after  the  mere  discovery  of  a  lode  it  usually  requires  the  ex- 
penditure of  considerable  money  and  labor  to  demonstrate  whether  it  is 
a  valuable  and  paying  deposit  or  not. 

Under  the  law  there  are  nine  distinct  proprietors,  all  holding  on  the  j 
strength  of  one  little  gopher  hole,  each  one  of  whom  desires  to  avoid  j 
undertaking  this  necessary  expense,  hoping  that  his  neighbor  will  do  so  j 
for  him.    The  consequence  is  that  no  work  is  done  at  all. 

In  my  oi)inion  the  discoverer  alone  merits  a  reward  for  his  industry, 
toil,  an<l  privations.  Ho  should  receive  sulhcient  ground,  say  800 
or  1,000  feet,  so  that,  if  his  lode  proves  to  be  good,  it  can  be  worked  in 
a  proper  manner.  He  would  then  know  that  he  alone  has  to  rely  on  his 
work  to  prove  up  his  mine,  and  if  he  does  not  do  so,  he  might  as  well 
have  never  made  the  discovery. 

A  tunnel  law  with  extraordinarily  liberal  provisions  is  likewise  in 
force. 

UNITED  STATES  MINERAL  LAW  OF  18G6. 

When  the  passage  of  this  law  was  first  announced  and  before 
its  provisions  were  fully  understood  and  its  effect  realized,  it  was 
looked  upon  with  the  utmost  distrust  and  its  enactment  was  deeply 
regretted  by  the  entire  mining  community.  The  law  met  with  more 
favorable  consideration  when  it  was  found  that  it  did  not  infringe  upon 
vested  rights,  but  legalized  possessory  titles  and  merely  gave  aa 
opportunity  to  obtain  the  United  States  title  to  those  desiirous  of  doing 
80,  without  being  compulsory. 

As  soon  as  the  Land  Oflice  was  prepared  to  act  under  the  law,  a  con- 
siderable number  of  applications  for  patents  were  filed,  and  a  stfll 
greater  number  of  mine  owners  determined  to  comply  with  the  law  and 
enjoy  its  benefits.  Unfortunately  experience  soon  demonstrated  that 
the  piovisions  of  the  law  itself  tended  to  render  it  inoperative.  The 
following  abstract  of  applications  and  entries  admitted,  communicated 
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yman,  the  register  of  the  United  States  land  ofiBce,  will  best 
the  practical  working  of  the  mineral  act  in  Montana: 
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entries  admitted,  three  final  patents  were  granted.  From  this 
will  appear  that  during  the  la^t  six  months  only  two  parties 
lied,  and  during  the  entire  two  years  only  thirty-four  out  of 
fty  thousand  parcels  of  mining  property  have  sought  the  bene- 
provisions  of  this  law. 

operation  of  the  law  in  the  past  has  been  unsatisfactory,  there 
k>n  to  believe  that  it  will  be  much  more  eflfective  in  the  future. 
BS  which  produce  this  result  are  much  more  easily  defined  than 
suggested. 

yes,  in  my  last  year's  report,  explained  at  length  that  the  law  is 
excessively  costly,  and  that  even  the  issuance  of  a  patent 
materially  diminish  the  probability  of  litigation.  Circumlocu- 
red  tape  have  certainly  done  much  towards  discouraging  many 
id  otherwise  have  secured  the  benefits  of  the  law.  Moiles  of 
^  should  be  simplified  as  much  as  possible,  and  this  has  been 
one  to  some  extent  by  a  more  liberal  construction  on  the  part 
^mmissioner.  Furthermore,  there  is  no  valid  reason  why  the 
>f  survey  should  not  be  borne  by  the  government,  as  with  agri- 
ands.  An  objection  more  iliflicult  to  remedy  is  that  the  law 
completely  protect  a  patentee  against  vexatious  litigation, 
rtly  to  the  nature  of  its  provi^ous  and  partly  to  the  loose 
)f  the  law,  leaving  mauy  questions  open  for  discussion  until 
iiially  expounded  by  judicial  decisions. 

objections  have  tended  seriously  to  retard  the  eflTectual  working 
neral  act,  but  they  are  secondary  in  importance  to  the  conse- 
pringing  from  section  C. 

rrect  understanding  of  the  results  which  flow  from  its  iirovis- 
ist  be  i-emembered  that  a  lode  worth  patenting  is  rarely  without 
ts.  Whenever  a  valuable  ore-deposit  is  discoveied  the  vicinity 
ately  covered  with  float  locations.  Every  discoloration  of  the 
Dck,  every  moss-covered  ledge,  every  stray  boulder  is  staked  as 
of  a  new  discovery,  either  to  secure  some  contiguous  though 
stinct  deposit,  or  more  frequently  to  be  used  for  purposes  of 
and  black-mail.  In  such  cases,  and  they  are  very  frequent, 
ition  for  patent  is  at  once  met  by  ailvers^  claims.  No  other 
1  remain  but  to  refer  the  matter  to  the  courts, 
aine  owners  possessing  claims  that  are  yielding  large  returns 
dly  undergo  all  the  delay,  red  tape,  and  circamlocwt\o\i  m'd.- 
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dent  to  an  application,  and  cheerfully  submit  to  the  onerous  expense 
which  it  entails,  if  by  that  means  they  could  secure  the  United  States 
title  and  immunity  from  litigation ;  but  they  are  not  willing,  in  attempt- 
ing to  do  so,  to  become  involved  in  law-suits,  the  expense  of  which  may 
consume  the  value  of  the  mine  and  the  result  of  which  may  strip  them 
even  of  their  present  possessory  titles.  Hence  they  decline  the  prof- 
fered patent  and  prefer  to  rest  upon  their  present  possessory  claims, 
trusting  that  the  progress  of  actual  work  in  the  course  of  exploration 
will  defeat  any  adverse  claims. 
Two  questions  arise : 

1.  Is  it  desirable  to  render  the  law  more  effective  t 

2.  If  desirable,  how  can  it  be  done  t 

To  the  first  question  the  mining  community  returns  an  emphatic  Ko ! 
Miners  are  perfectly  content  with  the  enjoyment  of  their  present  titles 
and  desire  no  change,  apprehending  that  fiu^ther  litigation  might  in- 
fringe upon  some  of  their  present  rights.  I  cannot  ^Uy  agree  wiUi 
this  sentiment.  Believing  the  utter  extinguishment  of  the  United 
States  title  to  be  the  true  policy  of  the  government,  most  conducive  to 
the  prosperity  of  the  mining  industry  and  the  safety  of  the  individual 
owner,  I  hold  that  we  should  endeavor  to  mold  a  legislation  which  cannot 
be  avoided.  I  have  already  suggested  remedies  to  some  of  the  objec- 
tions. The  manner  in  which  veins  should  be  patented,  whether  in  square 
locations  or  based  on  the  plane  of  the  vein  witii  an  interdiction  of  close 
parallel  locations,  is  a  question  which  might  properly  be  left  to  a  com- 
mission representing  the  various  mining  States  and  Territories.  I  be- 
lieve, however,  that  the  recommendations  made  in  another  part  of  this 
report  will  offer  a  basis  of  compromise  on  which  all  sections  may  agree. 

ASSAY  OFFICE. 

Although  the  Territory  of  Montana  has  produced  the  precious  metals 
largely  for  a  period  of  over  six  years,  and  though  the  strongest  proofs 
exist  that  not  only  her  mining  industry  will  bo  peunanent,  but  also,  that 
with  ordinarily  favorable  seasons  the  yield  will  be  increased  from  year 
to  year,  as  it  has  been  in  the  past,  even  under  the  difiiculties  presented 
by  high  labor,  defective  methods  of  working  and  communication- 
yet  in  spite  of  all  these  inducements,  the  government  has  not  yet  estab- 
lished an  assay  ofllce  in  the  Territory,  though  branch  mints  exist  in 
some  States  and  Territories  of  the  United  States  the  annual  product  of 
which  in  precious  metals  does  not  come  near  that  of  Montana.  The 
Territory  is  far  out  of  the  way  of  the  great  connecting  lines  between  the 
East  and  West,  and  distant  from  money  centers;  and  being  so  entirely 
isolated,  it  enjoys  none  of  the  benefits  of  a  regularly  circulating  currency. 
So  far,  gold  dust  has  been  used  to  a  large  degree  as  a  medium  to  facili- 
tate business  transactions,  but  in  the  absence  of  a  government  institu- 
tion, where  values  could  be  at  once  and  definitely  fixed,  this  has  often 
been  done  at  a  great  loss  to  the  miner.  And  even  in  making  shipments 
of  their  dust  the  miners  have  not  fared  any  better,  being  compelled  to 
submit  to  exorbitant  charges  for  transportation.  I  am  by  no  means  in 
favor  of  establishing  branch  mints  in  different  States  and  Territories,  as 
that  would  entail  unnecessary  expenses  on  the  government;  all  the  coin- 
ing can  be  done  far  better  and  cheaper  in  one  mint  only;  but  govern- 
ment assay  ofi&ces,  established  with  the  two-fold  view  of  facilitating  the 
development  of  new  mining  districts  by  making  their  benefits  accessible 
to  all,  and  of  turning  the  gold  and  silver  immediately  into  the  hands  of 
the  government^  seem  to  me  imperatively  demanded  in  the  new  Territo* 
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as  the  pennanency  of  their  minm^  indnstiy  is  apparent* 
im  office,  by  exchanging  bars  for  drafts  on  the  different  snb-treas- 
,  dedacting  the  cost  of  transportation,  \chich  wonld  be  less  for  the 
)d  States  than  anybody  else,  becanse  large  shipments  may  be  miKie 
ime,  is  of  the  greatest  importance  for  the  iWritory  of  Montana^ 
-esent  Helena  seems  to  be  the  proi)er  place  for  the  office,  on  account 
\  central  location  as  well  as  for  the  reason  that  it  is  the  main  basi> 
place  in  the  Territory. 

\ 

GOLD  PRODUCTION  OF  THB  TERRITORY. 

arrive  at  a  correct  approximation  of  the  gold  product  is  extremely 
alt.  On  the  one  hand,  gold  dost  is  still,  to  a  considerable  exten^ 
nrrency  of  the  conntiy,  and  the  amount  used  for  tiliat  purpose  is 
lating  and  difficult  to  ascertain;  on  the  other  hand,  the  operations 
sayers,  bankers,  and  express  companies  are  not  yet  made  public 
1  upon  the  best  information  obtainable,  I  would  place  the  gold  pro- 
on  of  Montana  for  the  year  ending  July  1, 1869,  at  $12,000,000. 
'Stimate  for  1869,  given  at  $12,000,000,  in  the  letter  introductory 
:8  report,  was  based  on  the  yield  of  the  fiscal  year.  Later  reports, 
red  while  preparing  this  volume  for  the  press,  indicate  a  much 
er  production,  owing  to  the  drouth.  One  correspondent  puts  it  as 
8  $9,000,000;  but  I  believe  this  would  be  too  great  a  reduction. 
3  coming  year  will  undoubtedly  benefit  by  the  decrease  during  the 
Dt,  and  the  gold  product  of  1870,  with  a  moderate  supply  of  water, 
le  expected  to  exceed  $15,000,000;  with  an  adequate  amount  it  is 
to  reach  $20,000,000. 


SECTION  VI.— UTAH  AND  ARIZONA. 


CHAPTER  L. 

GENERAL  REMARKS.. 

e  mineral  resources  of  Utah  Territory  are  imperfectly  known,  and 
the  completion  of  the  Union  Pacific  railroad  has  not  stimulated 
>ecting  and  mining  to  a  very  large  degree.  This  is  undoubtedly 
ly  due  to  the  known  hostility  of  the  Mormons  to  mining.  Still  some 
rtant  discoveries  have  been  made  and  a  few  companies  have  com- 
ted  developing  several  districts. 

e  coal  and  iron  dei)Osits  in  the  northern  part  of  Utah  will  probably 
ve  more  attention  in  the  immediate  future  than  most  other  mineral 
irces  of  the  Territory.  These  beds  are  of  the  highest  value  for  the 
n  Psicific  railroad,  and  it  is  said  that  the  company  contemplate 
ing  rolling  mills  at  Echo  City,  a  point  which  is  admirably  suited 
liis  business  on  account  of  the  nearness  of  extensive  coal  and  iron 
sits.  Very  good  bituminous  coal  is  found  on  the  Bear  and  on 
er  Elvers.  The  beds  on  the  Weber  lie  mostly  above  the  water  level 
are  from  5  to  12  feet  thick.    The  vein  exxK)sed  at  Evanstown  on  the 

River  is  17  feet  thick  and  considered  the  best  coal  for  many  pur- 
3  in  the  entire  West.  These  veins,  being  situated  near  the  railroad, 
undoubtedly  be  drawn  upon  largely,  not  alone  for  the  supply  of  the 

itself,  but  also  for  use  in  the  States  west  of  that  point. 
,  the  head  of  the  Timpanagos,  just  below  Kansas  Prairie,  above 
Ps  Gate,  on  the  Weber  and  in  the  Wasatch  bordering  the  valley, 
r  dei)Osits  of  magnetite ;  and  higher  up  on  the  Weber,  ten  or  twelve 
5  above  the  confluence  of  the  Echo  with  Weber,  are  tound  hematite 

fire-clay,  and  coal.  The  latter,  however,  is  not  very  good.  Exten- 
coal  and  iron  deposits  are  also  found  in  the  southern  part  of  Utah. 
r  are  of  little  account  at  present,  but  will  be  extremely  valuable  for 
Jtah  railroad  as  soon  as  it  is  pushed  through  to  the  Colorado.' 
»ar  the  headwaters  of  Silver  Creek,  an  afQuent  of  the  Weber,  large 
es  of  carbonate  and  black  oxide  of  copper  have  been  found.  These 
carry  a  small  percentage  of  silver.  Alum  shales  in  vast  beds  exist 
e  Promontory  range. 

le  Bingham  Canon  and  the  Bush  Valley  mines  both  belong  to  the 
5  mineral-bearing  belt  which  in  the  east  makes  its  first  appearance 

the  i)oint  where  the  Uintah  Mountains  and  the  Wasatch  meet, 
former  range  has  a  nearly  east  and  west  course,  and  the  latter  trends 
ti  and  south,  so  that  both  form  a  T,  the  standard  of  which  are  the 
ah  Mountains.  At  the  point  spoken  of  the  mineral  belt  occupies  both 
J8  of  the  Uintah  range.  From  here  the  belt  extends  west,  cross- 
;he  Wasatch  and  continuing  down  its  western  slope  along  Little  and 
Dotton wood  Canon.  Crossing  the  Jordan  Valley,  a  beautiful  agricul- 
l  district,  it  makes  its  appearance  again  in  the  Oquirrh  Mountains,  au 
ted  range  running  north  and  south  and  separating  Jordan  from 
1  Valley.    The  distance  across  the  mountains  is  about  twenty  nules. 
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On  tho  eastern  slope  lie  the  Bingham  Cafion,  on  the  western  the  Boaih 
Valley  mines. 

In  the  Cottonwood  Caiion  district  from  fifty  to  one  hundred  mineral- 
bearing  veins  have  been  located.  Very  few  of  them  have,  however, 
been  opened  so  far.  The  most  work  has  been  done  on  thQ  Lone  Star, 
Mognot,  Illinois,  Ida,  and  Monitor.  The  shaft  on  the  Ida  is  100 
feet  deej),  and  shows  a  vein  two  feet  wide  in  the  bottom.  The  lodes 
are  mostly  from  one  to  four  feet  in  width,  and  carry  principally 
argentiferous  galena  with  considerable  antimony  and  zinc.  Assays  have 
yielded  as  liigh  as  from  8100  to  8400  per  ton  in  silver,  but  the  average 
value  is  estimated  to  be  850.  Woodhull  &  Co.  have  shipped  15  tons 
of  their  ore  to  San  Francisco,  to  ascertain  its  value  and  the  best  way 
of  treatment.  Timber  and  firew<^«>d  are  rather  scarce  in  the  district, 
though  there  is  enough  for  the  prorw;nt.  The  locality  is  from  9.000  to 
11,000  feet  above  the  sea,  and  a  gi'eat  deal  of  snow  falls  in  the  winter. 
The  supply  of  water  in  the  summer  is  ample. 

The  veins  in  Bingham  Caiion  cany  gold,  silver,  and  copper ;  the  lat- 
ter predominating  largely.  In  West  Slountain  district,  situate  in  Bing- 
ham Caiion,  lead  ores  occur  besides  the  above.  A  Chicago  company  are 
said  to  have  invested  largely  of  late  in  consequence  of  the  very  favor- 
able report  made  by  Pi-ofessor  E.  D.  Mooi-ehouse  on  the  lodes  of  the 
district.  Smith  &  Co.  have  lately  sent  12  tons  of  their  cupriferous 
ores  to  Baltimore  for  a  test.  They  ex[K*ct  them  to  yield  forty  per  cent^  of 
copper  and  800  per  ton  iji  silver.  Sixty  tons  more  are  ready  for  ship- 
ment to  San  Fmncisco.  Some  placer  mining  has  been  done  in  this  dis- 
trict ;  but,  owing  to  the  scai*city  of  water,  it  could  not  be  successfully 
followed  except  in  the  early  part  of  the  season,  when  the  melting  snow 
furnished  plenty  of  water.  The  bedrm'k  lies  very  deep;  in  most  places 
75  feet  below  the  surface.  A  bed-rock  flume,  400  feet  in  length,  has  been 
constructed,  but  it  did  not  reach  be<l  rock,  and  the  parties  will  have 
to  start  further  down  the  valley  and  go  over  the  same  ground  again. 
The  placers  yield  about  85  per  day  to  the  head. 

The  Bush  Valley  mines  were  discovered  by  General  Connor  in  1865, 
and  considerable  excitement  about  thcui  prevailed  at  the  time.  Com- 
panies were  organized  in  the  East,  and  smelting  works  were  erected 
before  the  mines  had  been  properly  opened.  The  ores  are  principally 
silver-bciiring  galena  and  copi>er  ore,  with  a  heavy  a<lmixture  of  gangue. 
The  furnaces  ei'ecte<l  were  not  a  success ;  technical  as  well  as  econom- 
ical reasons  prevented  it  at  the  time.  Lately  Captain  James  M.  Day, 
formerly  connected  with  the  Savage  mine  on  the  Comstock  lode,  has 
leased  these  mines,  and  is  ei^ecting  a  fiirnai^e,  the  fireproof  material  for 
which  he  has  to  procure  from  the  neighborhood  of  Salt  Lake  City.  I 
have  no  late  news  in  relation  to  this  enterprise. 

The  Sevier  mines  in  Juab  Couuty  have  attracted  considerable  atten- 
tion, and  raised  quite  an  excitement  during  the  latter  part  of  1868  and 
the  summer  of  1809.  They  are  situated  a  few  miles  from  the  Sevier  Biver 
and  about  one  hundred  and  eighty  miles  due  south  from  Salt  I^eCity. 
The  placer  diggings  have  been  known  to  exist  for  several  years,  and  were 
worked  in  a  small  way  by  Mormons.  Only  lately,  however,  were  ledges  of 
auriferous  quartz  discovered  a  short  distance  away  from  the  river  in  the 
mountains.  Most  of  them  cluster  around  Mount  Nebo,  which  reaches 
an  altitude  of  12,000  feet.  The  country  here  abounds  in  wood  and 
water,  and  the  streams  have  all  considerable  fall  except  the  Sevier  itself^ 
which  becomes  rather  sluggish  after  reaching  the  plains. 

The  lodes  are  all  mostly  large  and  easily  traceable  for  long  distances. 
The  principal  locations  taken  up  are  the  Gould  and  Curry ;  vein  33 
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:  widr  on  ;->p:  the  Webi^ter  oiuort-ip.  liO  iVvtwule:  the  Bully  Hoy. 
extrusion  «•!  :Le  i''»re^».>inc: :  iho  Illinois,  avoniirinir  7  i\vi  in  ^^idih. 
I  sunk  m»oii  xo  1«"h>  I'eet  iii  depth :  tho  >'ia$rani,  a  vo;y  lar jt»  unijro  : 
Gnra;  We>tem,  Yoim;i  America,  Vaiikoo  Blado.  ami  Sohimuurh»iri:. 
Be  liiiT  moTt?  have  U>t-ii  liXMted,  hut  thev  an*  inos;lv  ontii>»!Y  muU 

htr  «*L>'-.»v-r:»-'i  m  i'liu-.r.i  mium,z«listni':  ac  IVvo  I'lvok.  iiumodiaji  !■. 
th  o:  thoWf^ttTii  I'll  ion  teu-:rrapii  liiu*,  aiv  hijihly  spoken  ot*.  Inn  to.> 
e  is  kn«iw:i  a:^»ut  tlieir  vahu*  to  iiivo  thorn  nunv  ilian  a  pas>in;: 
ictf.  The  mineral  Ix-lt  in  whioh  the  veins  oconr  is  deserihed  as  to;r. 
*s  wide  and  ten  miles  lon«r.  The  eountiy  nvk  is  j^rianiie,  and  \:\  i: 
ir  Inlji-'i  ot  arjrentii'erons  galena,  samples  oi  whieh  an*  said  ti^ 
e  yielded  1»\*  assay  tVom  .'?7."i  to  ^\W  per  ton.  The  disiriet  is  .Niid  u^ 
duiudantly  supplied  with  wood  and  water. 
ortv  milfS  Wi'st  oi  Promontory  I'itv  new  plaeers  were  iliseovere*!  tin*. 

•  %  •  E 

hist  vear.  Thev are  situated  im  the  SiUiih  sideot"  Halt  lJi\  er  ran:::e. ami 
:  ten  miles  iVnni  the  line  of  the  railroad.     Indian  Creek.  IKue  4'reek. 

S>a;:ebnish  Creek,  all  rnnnin;!*:  Nontheily.  are  the  prineipal  j:nh*ln\s. 

thesi*  streams  are  lost  in  the  desert  hefoiv  reai*hin.i»  Sail  Laki*. 
y  tiiriiish  euonjrh  water  to  snpidy  the  di^rjrin.ijs  dnriiii;:  t'onr  or  livi' 
iths  only,  hut,  as  the  mine>  are  said  to  l»e  rieh,  water  will  jn*ol»al»l\ 
>roii;^ht  to  them  I'rom  other  son riu's. 

'a  tin*  whole  it  mav  be  said  that,  so  tar.  Ttah  t'annoi  be  i-la.sstMi 
mu:  the  mining:  States  and  Tfrritorirs,  The  deveh»pinents  nnuh*  an* 
rery  sli;jht  and  unini])ortant,  and  no  shipnuMiis  of  any  eonsei|m»nrr 
he  preeions  metals  have  tner  bei*n  ma«le.  The  I'nion  I'aeilie  railroaii. 
•ever,  will  undoubtedly  ilo  nineh  in  tin*  future  towanl  the  de\elop- 
It  of  the  mineral  interest  in  the  Territory. 

AKIZON.V. 

omparatively  little  i)i\);;:ress  has  been  niaih*  in  mining:  in  this  'I'rrri 
',  owinj;^  to  the  presence  of  hustih*  Imliansand  tlu'eon^'uneiil  daii;;rr 

hi<s}i  prices. 

he  Vulture ;rold  mine,  near  Wickenbur^-.  in  Central  Ari/ona,  has  lu»eii 
idily  worked  since  IStKJ,  and  i^ivv^  an  averajre  yn'ld  of  aluMil 
1>,(M)0  per  annum.  Fcnty  stamps  an»  in  use,  and  it  is  now  propose*! 
jrt;e.  water  to  the  mine  I'rom  the  llassayampa  ltiv(>r,  a  distance  ol 
*teeii  miles,  and  remove  the  mill  from  that  rivi'r  to  tiic  mine,  which. 
jiie,  will  save  the  lar^j^o  amount  now  ])aid  tor  the  transportation  ol 
oi*e.  A  ti'iurtion  en<^ine  has  bc(*n  orth'red  from  Kii^lantl  to  be  usimI 
niU-sportation.    The  ll'v^  J>u<?  mines,  near  Prescott.  Central  Arizona, 

now  worked  and  makin*^  a  succes.sfnl  rcMurn.      A   lOslampmill  i^ 

i8e. 

he  Sti^rliuju:  mine,  also  near  Prescott,  has  a  lOstainp  mill  ami  is  re 

t»d  to  be  yieklin^  well. 

[any  men  ai-e  enga^irod  throup:hout  Central  Arizona  in  sinking;  shafts 

running  tunnels  upon  lodes  preparatory  t«)  the  erection  of  mills. 
poll  the  great  Colorado  Kiver  some  work  has  been  done  at  the 
onido  Canon  silver  mines,  and  ores  an'  constantlx  seni  to  San 
ucisco  fixim  the  argentiferous  galena  de|)osits  at  CaMle  Doim^and 
eka.  In  copper  there  has  bi*en  luit  little  dtme  during  the  past  ,\ear. 
1  Southern  Arizona  a  fine  10-st:impmill  has  been  eiectcii  at  Apachi 
i»,  on  the  Houthern  overlaml  mail  route,  and  tin*  gold  lodes  )U'ojniM- 
L     Work  hart  been  in  a  great  measure  susp4'n<led,  owing  to  the  mm 

H.  Ex.  I)<K-.  21)7 *-M 
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(ler  by  the  Apaches,  in  October,  1800,  of  Colonel  John  F.  Stone,  the 
sui^i'iiiteudent. 

Some  English  capitalists  have  lately  sent  engineers  and  mining  experts 
to  examine  the  Santa  Kita  lodes,  and  those  at  the  Cerro  Ck)lorado,  with 
a  view  to  purchase.  Throughout  the  Territory,  at  various  iioints,  placer 
mining  is  carrie-d  on  to  a  limited  extent,  and  considerable  gold  (luartz 
is  annually  crushed  by  arrastnis. 

It  is  estimated  by  those  well  informed  and  worthy  of  confidence  that 
the  Tenitory  lias  yielded  an  avenige  of  $L,OO0,O(K)  i>er  year  in  these 
precious  metiils  for  the  last  ten  years,  and  that  with  pi'oper  protection 
for  life  and  property,  and  the  construction  of  the  Southern  Pocitic  rail- 
road, it  would  soon  yield  as  large  a  return  from  its  minenil  resources  as 
any  Tonitory  in  the  Union,  while  it  has  much  more  agiicultui-al  land 
than  is  commonly  supposed,  and  its  pastoral  lands  are  uusuquissed. 

In  an  addi*ess  made  at  Prescott,  Xoveuiber  5,  18G1>,  Governor  Saflbrd, 
the  new  governor  of  the  Territory,  who  has  had  much  exi)erieiice  in 
mining  in  California  and  Nevada,  said : 

Now  I  como  to  thn  mineral  resourcos  of  tho  country,  anil  I  fcol  that  I  can  8|>eak  of 
this  branch  with  more  confidence  than  any  othci-,  becaune  I  have  npent  aU  my  inaiihood 
in  the  mincH — for  eight  ye^ii-H  in  Huccession  I  worked  at  placer  mining,  lived  in  uc^bin, 
and  cooke<l  my  own  me^ilH;  and  for  nearly  twenty  years  have  l>eiin  connected  with 
mining  enterpriHCH  of  one  kind  or  another.  I  have  taken  part  in  gold  and  silver  quartz 
mining  in  California  and  Nevada,  and  liave  exaniinHl  tho  principal  mines  and  redac- 
tion works  of  Euro|>o.  My  previous  knowledgtt  of  mining  has  naturallv  led  me  to 
take  special  interest  in  examining  the  mineral  resources  of  this  country-.  I  have  trav- 
eled in  various  directions  from  the  southern  Iwundary  of  Arizona  north  to  thi«  p<»iHt. 
I  have  fonnd  the  mountains  threaded  with  veins  rich  in  silver,  gold,  and  copi>er,  far 
beyond  anything  I  have  ever  set^u  elsewhere,  and  1  hei-e  predict  that  the  timo  will  come 
in  the  not  very  far  oft' future  when  Arizona  will  pro<luce  more  gold  and  silver  than  all 
the  balance  of  the  Pacific  coast.  This  may  bo  considered  enthusiastic,  but  when  it  i»* 
considered  that  there  is  hardlv  a  mountain  over  this  vast  Territory  that  does  not  con- 
tain rich  lodes  of  gold  and  silver,  while  for  hundr«*ds  of  miles  tin*  ravines  show  pros- 
l>ects  for  placer  diggings  that  would  ghulden  the  heart  of  any  ohl  California  miner,  ami 
when  it  is  considered  also  that  the  wealth  of  tlnvie  mines  is  y«*t  iiiitoiirhed,  the  pn- 
diction  will  not  appear  so  extravagant.  The  inquiry  will  be  made,  if  Arizona  contains 
such  vast  mineral  wealth,  why  has  it  not  been  jjroven  before  this  time  i  There  an? 
sevenil  reasons,  either  one  of  which  is  sufficient  to  result  in  the  failun.'  of  any  onlinarv 
paying  mine.  First,  the  hostility  of  the  Indians,  which  has  almost  wholly  prevented 
prospecting  for  mines,  and  rendered  tlieir  working  iiiMHMire  and  expensive.  iiM.'Coml, 
the  expensive  transportation  of  everything  consumed  or  us4*d  that  is  not  raiseil  hen*. 
Third,  tho  want  of  capital  to  open  the  mines.  Fourth,  thc^  want  of  ex[>ericncc  and 
knowle<lge  how  to  extract  the  precious  metals  from  t\n\  ovo.  To  ascertain  the  metho<l 
of  extracting  gold  and  silver  from  ores,  and  particularly  those  that  are  refractory,  has 
in  oU  new  mining  districts  re(piire<l  money,  time,  and  exi>erience,  but  in  no  case  has 
either  of  these  metals  been  found  in  paying  quantities,  that  a  process  has  not  been 
fonnd  to  save  them,  nor  will  this  country  be  an  exception.  The  ores  an»  found  here  in 
vast  quantities,  fabulously  rich.  In  experiments  that  have  Im^u  made  here,  through 
the  extravagance  or  inexiierience  of  those  who  have  nuule  them,  the  money  has,  in  moKt 
instances,  been  uselesHly  squandered.  Largo  mills  have  lieen  erect<*<l  befont  opening 
tho  mine,  or  attempting*  to  ascertain  a  metluul  of  saving  the  metal.  The  conseqaence 
has  been  tliat  the  mill,  when  erected,  could  not  1h^  sujiplied  with  oit\  or  the  i>arti<»8 
managing  it  could  not  save  the  gold  and  silver;  and  the  st<M*kholder,  who  never  saw 
tho  country,  and  knew  nothing  of  the  cause  of  failure,  became  disheartened,  and  tho 
mine  is  abandone<l  and  left  to  dec^iy.  If  mining  could  bo  e-onduct-etl  with  tho  same 
economy  that  tho  merchant  conducts  his  business,  or  the  farmer  tills  his  tieldn,  failares 
would  seldom  occur.  But  our  eastern  friends  who  have  sent  some  capital  for  iuvent- 
ment  here  seem  to  break  loose  from  all  the  well-e«tablished  principles  of  doing  biiHiuects, 
and  adopt  a  new  system  for  mining.  Insteo^l  of  sehHiting  a  man  to  oiH'n  their  mines 
and  erect  their  machinery  who  is  exp«^ri(mce<l  in  the  business,  and  has  established  a 
character  for  integrity,  they  either  send  some  ono  they  want  to  iind  a  place  for,  who  is 
incompetent  to  bo  placed  in  charge  of  business  there,  or  tho  relative  of  some  inflaon- 
tial  stockholder,  or,  perhaps,  in  sonie  instances,  ver>*  good  business  men,  but  invariably 
none  of  them  know  anything  about  mining,  or  m;ichinery  for  the  reduction  of  on^s,  and 
their  iKlucation  i>roves  very  expensive  for  the  owner,  and  i*esults  in  incalcalable  injury 
to  the  country.  Laboring  under  all  these  disa4lvantagex,  still  wo  have  to-day  in  sac- 
c«?ssful  operation  one  of  ihr.  l»est  paying  mines  on  the  Pacific  coast — tlie  Vulture,  at 
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Wick«nboig.  The  Apache  Pasj«  miue.  at  Apache  Pass,  is  jiist  8tarnn,i;.  with  m^innv 
fiivorable  prwEpr«ts  of  sacceiv^.  The  mill  at  Bi^  Bii^  will  in  a  tow  dayt)  U*  in  siuvi's<lul 
opexution.  with  an  inexhaostiblo  supply  of  ore  bi'fore  it.  an«l  pr.icrieal  ti^^ts  havi*  ilor.!- 
oiHtral«d  that  Mr.  Ile«Iep.  who  is  iu  char<:rt'«  ha.^  overcome  all  obstacles,  and  that  it 
will  soon  be  nambeml  among  the  liest  paying  mines  on  the  co;iKt.  The  same  may  be 
nid  of  tbe  Sterling.  I  vUitetl  it  a  few  days  since,  and  was  impre&<ted  with  the  oxcel- 
lenee  of  the  machinery,  and  also  with  the  regularity  of  the  loile,  and  the  lar^e  quanti- 
ties of  ore  it  contains.  I  say  to  you,  not  for  the  punxige  of  cn^atini;  a  fals^i  hoiK\  to  be 
of  good  cheer.  As  sure  as  the  sun  rises  and  sets,  the  day  of  your  pros]H*rity  is  dawning. 
Arizooa  has  seen  the  worst ;  her  immense  wealth  cannot*  lie  dormant  inuch  louj^er. 
•  •  •  •  I  would  a4lvise  all  who  are  not  able  to  work  their  mines,  and  who  have  a 
soi&cient  amount  of  work  done,  to  secure  a  goveniuif  nt  title  as  soon  :is  possible.  You 
are  sure  of  your  property,  then,  wherever  you  go,  and  if  you  desire  to  s«'ll,  you  luive  a 
title  that  gives  conhdence.  more  than  a  mere  iK)S8e8S4.>ryVight.  When  1  arrive  in  San 
F^anciscoVl  will  endeavor  to  have  the  surveyor  general  of  California  api)oint  a  mineral 
depQty  here,  and  as  soon  as  that  is  done  you  can  a])ply  for  a  patent  at  one(>.  Tbe  h\\s 
provides  that  when  the  public  surveys  have  not  In^en  extemUnl  to  any  mining  district, 
then  the  sarveyor  may  establish  some  initial  point,  and  connect  all  the  8ur>'eys  to  it. 
ad  alter  the  public  surveys  have  been  extendedf  then  this  initial  point  will  be  con- 
nected with  them. 

I  hope  that  a  Territory  so  promising  may  be  afibrded  at  least  ns  much 
assistance  as  has  been  rendered  in  TariousT  ways  to  all  the  otlier  mining 
legions. 
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CHAPTEE  U. 

THE    SWEETWATER    DISTRICT. 

DUgh  the  mines  of  this  district  attracted  considerable  attention 
IT  as  18G8,  it  was  impossible  to  collect  out  of  tiie  mass  of  contra- 
reports  anything  like  reliable  information  before  the  completion 
Union  Pacific  railroad  was  an  established  fact  Since  that  event, 
^r,  took  place,  safer  and  more  direct  communication  with  a  region 
'  to  the  national  highway  between  the  East  and  West  has  enabled 
communicate  the  following  detailed  description  of  the  mineral 
«s  of  this  important  section  of  the  new  Territory  of  Wyoming, 
IS  they  are  known  at  present. 

SITUATION  AND  APPROACH. 

Sweetwater  mine^  are  situate  in  Carter  County,  Wyoming  Ter- 
in  about  latitude  42Jo  north,  and  longitude  109<^  west  of  Green- 
ome  fifty  miles  in  a  direct  line  north  of  Point  of  Eocks  Station,  on 
Creek,  Union  Pacific  railroad,  and  about  twelve  miles  north  of 
ith  Pass  on  the  old  California  overland  route.  They  are  reach^ 
I  town  of  Bryan,  Union  Pacific  railroad.  Green  River  Ferry,  Big 
Creek,  Little  Sandy  Creek,  the  Pacific  Springs,  and  South  Pas» 
ne  of  the  principal  mining  towns  of  the  district.  The  distance 
n  Bryan  and  South  Pass  City  is  one  hundred  miles.  Mr.  Benliam 
ablLshed  a  daily  line  of  coaches  between  these  two  points,  who 
lassengers  through  in  twelve  hours  for  twenty  dollars.  This  line 
also  Wells,  Fargo  &  Co.'8  Express.  Another  more  direct  route 
Point  of  Bocks  Station  in  a  northern  direction  and  reaches  South 
Mty  by  way  of  Black  Bocks  and  Sweetwater  Station,  on  the 
id  road.  The  distance  amounts  to  about  seventy  miles.  Mr. 
ie  runs  a  daily  line  of  coaches  on  this  route  and  carries  passen- 
r  ten  dollars. 

distance  from  Sacramento,  California,  to  Bryan  is  914  miles ;  from 
i  to  Bryan,  8G0;  and  from  Point  of  Bocks  to  Bryan,  53  miles, 
t  is  carried  from  Bryan  to  South  Pass  City,  at  the  rate  of  from 
d  three-quarters  to  two  cents  per  pound,  and  from  Chicago  at 
>nr  and  a  half  to  six  cents. 

three  principal  mining  towns  are  South  Pass  City,  Atlantic  City, 
unilton.  The  two  latter  are  situate  respectively  four  and  eight 
iortbeastfrom  the  former,  and  in  communication  with  it  by  coaches 
g  twice  a  day. 

a  the  above  it  appears  that  the  district  is  of  easy  access  from  the 
i  as  well  as  the  western  States.  The  comfdetion  of  the  Union 
;  railroad  has  done  wonders  in  this  once  so  remote  part  of  the 
y.  It  has  caused  the  organization  of  the  new  Territory  of  Wy- 
;  it  has  opene<l  the  extensive  coal-fields  at  Carbon,  B\iM:iVL^xi\\i^^ 
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Point  of  Rocks,  Bitter  Creek,  Evanstoii,  and  elsewiiei'e,  and  fxiveu  a 
new  inipetns  to  the  development  of  the  vast  and  really  valuable  min- 
eral resources  of  the  Sweetwater  district,  which  before  were  almost 
out  of  reach  on  account  of  the  remoteness  of  the  locality  and  the  dan- 
gev  from  Indians.  It  is  much  to  be  regretted,  however,  that  the  line  oi 
railroad  does  not  follow  the  California  overland  road  through  South 
Pass.  The  heavy  grade  and  the  severe  winter  snows  of  the  Black  Hills, 
as  well  as  the  terrible  Bitter  Creek  desert,  might  have  been  avoided  by 
8U(!h  a  course. 

All  the  old  hunters  and  mountaineers,  who  have  had  long  experieuco 
in  this  region,  agree  that  a  grand  mistake  was  made  in  locating  the  rail- 
road where  it  now  is.  They  assert  that  a  far  better  route  and  a  very 
gi'adual  and  easy  ascent  of  the  mountains  could  have  been  gained  by 
passing  up  the  North  Platte  to  the  mouth  of  Sweetwater,  up  this  stream 
to  South  Pass  proper,  thence  to  the  Big  Sandy  and  down  to  Green  Bivei^ 
that,  following  this  route,  the  road  would  have  passed  through  a  coun- 
try rich  in  mineral  and  agi'icultural  resources;  that  it  could  have  been 
built  at  much  less  expense,  and  that  no  snows  w^ould  have  impeded 
transportation  in  the  winter. 

GENERAL  OKOGRAPIIICAL  AND  IIYDROGRAPinCAL  FEATURES. 

About  thirty  miles  northwest  of  South  Pass  City,  the  main  range  of 
the  Kocky  Mountains,  here  called  Sweetwater  and  Wind  Iliver  Mountains 
rises  with  its  snow-covered  peaks  high  above  the  siu^rounding  prairies 
and  highlands.  It  is  seen  at  a  great  distance  and  breaks  the  monotonj 
of  the  scenery  very  agreeably.  Its  general  characteristics  vary  in  no 
way  from  those  of  the  Kocky  Mountains  in  Colorado  and  Xew  Mexico. 
In  a  southeastern  direction,  however,  toward  South  Pass  and  the  Black 
Hills,  this  high  range  breaks  off  rather  suddcuily,  and  mountainous  high- 
lands wuth  low,  undulating  hills  form  its  continuation.  The  hills  rise 
generally  not  moie  than  iWe  hundi^ed  feet  above  the  streams  and  gulches, 
which,  intersecting  the  country  in  all  directions,  desceud  very  gi^adually. 
Some  of  th(»  creeks  flow  north  into  Beaver  Creek,  a  tributary  to  the 
Wind  River,  which  by  the  Big  Horn  and  Yellowstone  sends  its  waters  to 
the  Missouri ;  others  running  easterly  into  the  Sweetwater  are  tributa- 
ries of  the  Nordi  Platte;  still  others,  flowing  in  a  southwestern  direction 
into  Green  River  and  thence  into  the  Colorado,  reach  the  Pacific  Ocean. 

To  illustrate  the  hydrographical  features  of  this  region  by  a  ver>' 
striking  case,  I  might  mention  the  occurrence  of  two  springs  near  South 
Pass,  about  twelve  miles  south  of  South  Pass  City;  they  are  close 
together,  but  one  of  them  sends  its  waters  to  the  Pacific,  the  other  t« 
the  Atlantic  Ocean. 

Spring  (xulch,  on  which  the  town  of  Hamilton  is  situated,  empties  like 
Yankee  and  Meadow  Gulches  into  Beaver  Creek.  Strawberry  Creek, 
Bock  Creek,  and  Willow  Creek  flow  into  the  Sweetwater.  On  the  two 
latter  Atlantic  City  and  South  Pass  City  are  located.  Cariso  Gulch  and 
Big  and  Little  Hermit  Quiches  empty  into  Willow  Gulch. 

The  Sweetwater  River, — ^This  stream  bends  in  a  beautiful  little  lake  on 
the  western  slope  of  the  Sweetwater  Mountains,  about  forty  miles  north- 
west of  South  Pass  City.  It  runs  about  one  hundred  and  fifty  miles  in 
an  easterly  direction  and  finally  empties  into  the  North  Platte.  The 
headwiiters  of  Big  and  Little  Sandy  Creeks,  which  flow  into  the  Green 
River,  are  close  to  those  of  the  Sweetwater. 

All  along  the  coarse  of  the  latter  stream  are  large  tracts  of  land  well 
adapted  to  agricultore,  and  gold  is  found  fix)m  the  little  lAke  to  the 
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r,?r*T  iluT  I  >n J  ^v^iVrv  ::it- !.»;<   rush  WMiUVM*  j\^ji:o;\s,  miuo;^ 

rt-T  lIivrT  h;i5  :;>  >->nrtv  in  L,^ke  Ma:lu\N.^n — s.^oalw^l  ni  hoiuu 
€>:*\'^z\-T.  Tii:>  K-a;ui:'ul  sh^vi  oi*  w,uor  is  s;;u.tu^  ;ilHv*;t  ouo 
:4n»l  i-s-riJTv-nw  niilos  norih\vo>;  01  Siuuh  r,iss  i\(\,on(ho 
:li>ifc*-  Ml*  lae  K.v'av  Mouauiins.  Tho  liiwn  Kixor  U';i\oi'Si^s. 
•s*xi:b»anl,  u-rr:Io  vallovsaiul  prairios  coauinin^;;  an  immonso 

aral»:f  lauil.  Extonsivo  ^roKl-lvarin^:;  ^ravol  Uo)Kv;i(s  woiv 
1  a  WW  \\\\r>  a  1:0  by  a  iKU'ty  of  hiuuors,  an*l  tho  (aoilitios 
iiiiir  mining;  aiv  s:uli  that  it  is  I'ontulontU  IvliovoJ  thoM* 
:;iu  lu*  workiHl  vory  pn^iirahly.  Tho  oonntrv  alnnit  fho  hoa«i 
Sandy,  one  of  tho  trilmtarios  of  iiiwn  Kivoi\  is  thiokly  Cim- 
ural>t*r  will  s^inaiv  hoiv  as  niiioh  as  :U>  Inohos.  lialoua  lia.^ 
id  near  the  s;imo  stivam. 
n^  Rircr. — ^Tho  souivo  of  chis  rivor  is  on  tho  oasloru  sh>po  of 

Kiver  Monntains:  tho  vaHoy  o(  tho  saino  nanio  Uos  alHHit 
?.s  northeast  of  tho  ])rinoipal  ininin;r disSt  riots  on  I  ho  S\v*vt  w  alor. 
^deil  by  oompotont  .iuil;ros  t«>  b;^  ono  <>f  tho  hirj;:ost  and  most 
vaHoys  between  the  Missonri  and  the  Paeillo  Oeoan.  Its 
idth  is  about  eight  nuh\s;  its  hMij^tli  is  variously  est iniated  at 
linndrod  and  fifty  to  two  humlred  miles.  Wind  Kivor  empties 
l|2f  Horn,  whieh  is  a  tributary  to  the  Yellowstone  an<l  Missouri. 
J  of  the  river  and  those  of  the  numonmssmanorstivams  feeding 
ily  covered  with  a  ;rrowth  of  larjre  eot  ton  wood  t  ri»es ;  t  he  nnmn 

iulja^eut  to  the  valleys  abound  in  tlu'  tlnest  pine  ami  llr  for 
i  soil  of  tho  valley  is  a  dark  loam,  (*apable  of  produeinjj:  all  thi« 
e<l  on  a  !\Iissouri  Iliver  bottom  farm.  The  elimato  in  winter 
Id;  snow  never  falls  to  a  <lepth  exeeedin';:  six  or  ei;^ht.  ineln«N. 
ell  as  the  abundance  of  ^ame  found  in  th(>  valley,  has  induced 
mv  old  hunters  and  several  Indian  tribes  to  winter  here  year 
,  No  tiner  grazing  country  can  be  found  in  the  United  States, 
ri'anges  are  taken  up  by  whit^^  nn*,n  for  agricultural  purpostvs, 
nits  of  their  industry  will  lind  ready  sale  at  the  mining  camps 

il  petroleum  are  said  to  have  been  found  in  several  part.M  of 
;  in  its  ni)per  end  a  vt^y  strong  s]>ring  of  hot  sulphur  Wider 
liscovered. 

IILSTORV   OF   TIIH  SWKKTWATKU   MINKS. 

Her  history  of  these  mines  is  comparatively  unknown.  An 
;  account  is  given  in  an  artich*  in  tlie  ^'  SwcetwiUer  Mines''  o" 

1869.  a  short  abstract  of  which  may  Ix*  appropriate*,  here,  an 
s:  the  many  hardships  and  disa])]M>intments  U}  which  our  early 
ioneers  liave  been  so  often  subjected. 

the  8w<?etwat4T  district  was  first  discmercd  in  iHlii  by  a 
who  came  here  with  the  American  Fur  i'onipany  for  iln- 
f  his  health.     Aft(*r  remaining  a  year  he  started  for  home, 

to  orgsinize  a  company  and  bring  them  here  to  work  the 
e  never  n'lii'hed  lii.^  hrmic,  ]if)wcver,  and  was  supposird  lit  have 
I  by  Indiana.  Thirt^M'U  year.>  elaps<'d,  when  a  party  of  forty 
nl  here.  Th«*y  prosj^-cted  the  whoh'  length  of  the  .Swe<'twaUfr, 
I  everywhere  in  the  liver  as  well  a^  in  all  iUi  tribiitarieH,  and 

main  stream  trom  itn  channel  for  i(H>  yanlrt.    A  Hmall  Hbaft, 
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eight  feet  deep,  fh)m  which  they  took  from  two  to  ten  couts  worth  of  gold  i^er 
pan,  was  sank  and  worked  for  some  time.    Winter  approaching,  they  aban- 
doned their  enterprise  to  winter  at  Fort  Lanimie,  where  they  intended  to 
provision  themselves  for  a  year  and  get  a  supply  of  necessary  tools  in  the 
spring.    This  done  they  started,  but  when  on  their  way  two  days  they 
were  overtaken  by  United  States  dragoons,  and  brought  back  to  the 
fort  'y  the  leader  was  sent  to  prison  for  some  imaginary'  offense,  and  the 
property  of  the  company  was  confiscated.    In  1^8  the  leader  returned 
to  this  region,  but  did  no  mining  until  the  summer  of  1860,  when  he 
and  eight  others  commenced  mining  on  Strawberry  Creek.    Their  rott<Mi 
sluices,  rockers,  and  toms  remain  there  to  the  present  day.    During  1801 
mining  was  abandoned,  because  men  could  make  more  money  putting 
up  hay,  delivering  telegraph  poles,  &c.,  for  the  Overland  Stage  Company. 
In  the  fall  of  1861,  however,  fitly-two  men  had  collected  at  South  Pass  City 
ready  to  commence  mining  in  the  early  sx)ring  of  1862.    Their  locations 
were  selected,  and  prospects  were  promising,  when,  like  a  thunder- 
bolt, the  Shoshone  Indians  broke  down  on  them,  robbed  them  of  every- 
thing and  drove  them  off.    This  put  a  stop  to  mining  operations  until 
the  foil  of  1866,  when  a  party,  led  by  the  same  man  who  guide<l  all  the 
former  expeditions,  came  down  from  Virginia  City,  Montana.     They 
wintered  on  the  Sweetwater,  and  June  8, 1867,  the  Cariso  lode  was  dis- 
covered by  H.  S.  Ileedall.    A  mining  district  was  organized  and  called 
Shoshone  district.     Mining  laws  were  agreed  ui>on  and  regidations 
entered  into  by  the  pioneers. 

Eeedall  and  his  party  commenced  working  the  Cariso  lode,  when  they 
were  attacked  by  Indians,  who  killed  three  of  them  and  dit>ve  off  the 
remainder.  The  survivors  returned  to  the  mines  July  28,  and  remained 
over  winter.  They  succeeded  in  extracting  from  the  croppiugs  of  the  lode, 
which  they  crushed  in  a  hand-mortar,  81,600  in  gold.  Seven  thousand 
dollars  more  they  washed  out  of  the  detritus  in  the  gulch  below  the 
vein.  The  news  of  this  success  spread  nipidly  and  was  greatly  exa^j- 
gerated.  A  great  rush  commenced  from  the  neighboring  Territories, 
but  the  majority  of  the  adventuit^rs,  not  finding  the  facts  to  liear  out 
the  reports,  left  very  soon.  Only  about  five  hundred  remained  and  went 
to  work.  Their  labor  was  well  i*ewarded,  and  gradually  more  population 
was  attracted,  so  that  in  July,  1869,  2,000  i>eople  had  settled  here. 
They  were  doing  well  and  apparently  satisfied  with  the  results  already 
reached,  and  their  future  prospects.  Although  all  those  persons  came 
to  the  district  poor  they  had  three  mills  with  twenty-six  stamps  ruuniug, 
and  several  arrastras  were  in  operation. 

Among  the  fifteen  hundred  lodes  discovered  a  great  number  are  neces- 
sarily worthless ;  but  many  have  proved  to  be  sufficiently  rich  for  profit- 
able working,  and  capital  is  beginning  to  be  invested.  Twelve  miUs, 
with  one  hundred  and  sixty-one  stamps,  will  soon  be  running,  and  ou 
the  whole  the  future  of  the  district  looks  bright  and  cheexfnl.  The  gold 
occurs  principally  free  in  veins  of  quartz.  Many  of  these  have  been 
opened  and  worked  by  shafts  and  surface  pits,  but  the  extent  of  coou- 
try  prosx)ected  and  explored  so  far  is  so  small  that  a  much  greater  num- 
ber may  be  confidently  expected  to  exist.  The  placer-workings,  too,  are 
as  yet  of  a  comparatively  limited  extent,  and  the  area  of  untouched 
ground  which  might  he  profitably  worked  by  hydraulics  is  very  large. 

GEOLOGICAL  SKETCH. 

The  geological  formation  of  the  country  around  South  Pass  Ci^^ 
Atlantic  City,  and  Hamilton  is  very  uniform.    The  country  rock  con- 
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taming  the  mineral  belt  near  these  towns  oongists  exclnsively  of  meta- 
moiphoos  and  azoic  rocks.  Hornblende  rook  and  slates  are' predomin- 
ant. The  strata  are  folded  and  tilted  to  a  considerable  extent^  and  vary 
considerably  in  strike  and  dip.  The  rock,  beiu<r  ver>'  haixl,  has  resisteil 
the  decomposing  influence  of  the  atmosphere,  and  is  in  many  plsices  en- 
tirely bare  and  uncovered  by  detritus.  StriuB  on  the  to]>s  aiid  sloi)es  ot 
hills  give  evidence  of  former  glacial  action  in  some  instances.  Pn>s- 
pecting  and  the  discovery  of  lodes  could  not  meet  many  ditUoulties  in  a 
ooontry  like  this,  especially  as  many  of  the  veins  carry  huge  cn>ppiugs 
of  qnartZy  which  are  traceable  for  miles.  Where  the  lodes  do  not  crop 
out  above  the  surface  the  ^< float"  is  usually  found  near  by.  Following 
it  up  the  ra\ines  and  gulches,  the  prospector  can  easily  And  the  mother 
vein. 

Southwest  of  Atlantic  City  the  country  rock  is  predominantly  of  a 
alaty  character.  Here  occurs  a  body  of  syenite.  Limestone  is  found 
near  Hamilton,  and  also  on  Slate  Creek,  an'  affluent  of  Rock  Creek. 

THE  LODES. 

The  main  belt  of  lodes  between  Atlantic  City  and  Hamilton  follows  a 
general  northeast  and  southwest  course ;  but  within  this  limit  there  is 
considerable  variation  in  the  strike  and  dip  of  veins.  Some  of  them  run 
parallel  with  the  stratification  of  the  country'  rock,  others  traverse  it  at 
a  amall  angle.  Mr.  Wm.  Buckner's  field-book  furnishes  the  following 
bearings  of  a  number  of  lodes.  It  must  be  remembere<l,  however,  that 
some  of  these  claims  were  quite  insufficiently  opened  to  permit  of  de- 
termining finally  the  true  strike,  and  later  workings  may  disclose  some- 
what different  facts. 

TabU  of  hearitiffa, 

1.  Lodes  in  Shoshone  dlBtrict,  situate  bouth  of  Rock  Creek : 

Young  America N.  SG*^   E. 

Cariwi N.  60*5   K. 

Washington N.  (W©   E. 

Austin  City N.  W40  k. 

King  Solomon N.6s^   E. 

QoUUBnGate N.  7(N   E. 

Garden  City N.  47^©  E. 

Nellie  Morgan N.  58**5  E. 

Bamaha N.  67^^   E. 

Plutos N.77iOE. 

Mary  EUen,  (Perkins's) N.  324°  E. 

CaUioan N.  87*0  e. 

<3old-4ianter N.  87**5  n. 

8wi» N.66*<5E. 

2i  liodea  in  California  district,  sitnate  north  of  Rock  Creek : 

Boles  and  Perkins E. 

Bnekeye  State ; N.  40"   E. 

JoUan N.E. 

Chinook N.E. 

Kontena N.  (52^°  E. 

Cariboo N.  87i^E. 

Mammoth ^77^^   E. 

Atlantic N.7:n   E. 

3.  Lodes  near  Hamilton : 

Miners' Delight N.  40^    E. 

BennetLine N.   :^   E. 

Hie  dip  of  the  lodes  yaries  from  50  to  90  degrees,  and  is  mostly 
Wards  the  northwest ;  some  of  them,  however,  dip  to  the  southeast. 
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Tliiir  wiilth  varies  from  one  to  tweiity-tive  feet.    At  least,  one  of 
walls  is  j^euerally  smooth  and  well  detined,  especially  when  the  st 
and  dip  of  the  vein  corresponds  with  that  of  the  country  rocrk. 
walls  of  cross- veins  are  mostly  imi)erfectly  defined. 

The  01^  of  the  district  is  mainly  quartz,  in  which  oxide  and  silicat 
iron  ttre  finely  divided.  The  dark  shade  thus  imjiarted  to  it  has  cai 
the  miners  to  commonly  call  it  *' black  iron."  Some  of  the  quartz,  I 
ever,  is  white  and  transparent,  like  that  of  California,  ^^nd  sliows  BfH 
and  threads  of  free  gold  in  a  few  instances.  Most  of  this  class  show 
gold  at  all,  but  after  pounding  the  ore  in  a  mortar  and  washing  it, 
metal  becomes  visible.  The  dark  kind  of  quartz  is  the  most  eomm 
yellow  and  red  stained  varieties  are  frequently  so  much  decomp< 
that  they  can  be  easily  crushed  between  the  thumb  and  forefinger, 
miners  call  this  kind  "  sandy  quaitz,"  and  consider  it  richer  in  | 
than  the  harder  ore. 

The  gold  is  not  very  fine ;  flour  gold  is  rarely  met  with.  It  is  of  p 
quality,  being  on  an  average  about  .850  fine  in  gold,  and  .150  in  sil 
Beiiig"  very  free,  /.  e.,  in  a  bright  metallic  state,  without  any  coa 
whatever,  the  gold  is  very  easily  extracted  from  its  matrix  by 
oi'dinary  mill  process.  The  amalgam,  after  ha\ing  l>een  strained,  yi 
fifty  per  cent,  of  gold  bullion  by  retorting. 

From  the  above  it  is  evident  that  the  character  of  the  Sweetw 
ores  presents  extraordinary  facilities  for  the  cheapest  and  simplest  m 
ods  of  i*oduction.  They  are  therefore  in  great  favor  with  Americ;in  rail 
iind  millmen,  who  do  not  like  to  have  anything  to  do  with  refraci 
ores.  Base  metals,  such  as  lead,  zinc,  antimony,  tellurium,  cop 
&c.,  are  very  rare,  and  to  all  appearances  the  perc<intage  of  iron  pyi 
will  be  very  small,  even  at  greater  depth.  In  a  few  lodes  oidy  m 
chite  and  copi)er  i\>Tit<»s  are  found  interspersed  in  the  quartz. 

The  average  yield  of  several  thousand  tons  of  ore  from  ditferent  k 
has  been  from  $30  to  $40  per  ton.  The  richest  ore,  yielding  8100 
over  to  the  ton,  is  taken  from  small  lodes  with  an  ore  streak  of  on( 
two  feet  wide;  lodes  of  from  four  to  five  feet  wide  contain  a  med 
quality  of  ore,  and  the  large  veins  of  a  thickness  of  10  to  25 
contain  a  vast  amount  of  low-grade  ores.  The  latter  will  undoubt^ 
constitute  the  main  strength  and  most  reliable  basis  for  the  min 
enterprises  of  the  future. 

Most  of  the  gold  bullion  produced  during  the  last  year  has  been 
tracted  from  the  ore  of  the  Gariso  and  Miners'  Delight ;  on  tliese 
lodes  the  largest  amount  of  work  has  been  done. 

The  Carko  lode, — This  is  situated  about  half  a  mile  northeast  of  Sc 
Pass  City  on  Cariso  Gulch,  and  is  the' vein  first  discovered  and  loc£ 
in  the  district.  The  principal  workings  are  located  on  the  east  sid 
Gariso  Gulch,  According  to  the  records  of  the  district  1,600  feet  h 
been  located  on  it  east  of  the  discovery  stfike,  and  1,400  feet  west  o: 
All  the  different  claims  of  200  feet  Ciich  are  worked  segregat^ed, 
some  of  them  have  changed  proprietors  several  times. 

On  Van  Orden's  claim.  No.  1,  west  of  discovery  stake,  a  tunnel 
lowing  the  course  of  the  lode  and  commencing  near  the  gulch  is 
about  70  feet  into  the  hill.  At  the  eastern  end  of  the  claim  a  a 
has  been  sunk,  and  out  of  an  open  cut  between  the  mouth  of  the  tui 
and  the  shaft,  some  surface  ore  has  been  taken.  Reedall's.  tlic  dia 
erer's,  claims  are  next  to  the  east.  The  discovery  shaft  is  15 
deep,  and  open  cut^  are  on  both  sides  of  it.  Out  of  these  oi>eui 
about  $7,000  worth  of  gold  have  been  taken.  The  eastern  end  of 
discovery  claim  was  bought  by  Bolivar  Koberts,  who  sunk  an  inc 
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^  feet  deep  on  tbe^lode.  It  dips  seventy-fivo  deja*ees  southOciAt.  A 
spur  joins  the  main  lode  at  a  depth  of  30  feet.  At  a  depth  of  So  foot 
and  47  feet,  respectively,  drifts  have  boon  run  oast  and  west,  from  the 
^hatl.  The  .average  width  of  the  ore  streak  is  three  feet  botweon  woU 
defined  walls  of  hornbleude  slate.  About  50  feet  from  the  oa^storn  on<1 
of  the  Roberts  property,  on  lleodairs  claim,  No.  1  east,  a  shaft  has  been 
sunk  to  a  depth  of  l\3  feet ;  V2o  fin^t  further  on  another  shaft  35  foei 
deep  has  betMi  sunk,  and  about  500  tons  of  ore  have  been  taken  out  of 
the  latter  and  a  drift  runniu<j  from  it  westward.  On  Terry's  claim  is  a 
shaft  40  fi^t  deep.  This  was  the  most  eastern  claim  ex])lored  on  the 
lode  at  the  time  of  visitin^r  the  locality. 

Mo.<4t  of  the  ore  extracted  from  this  lode  has  l>een  worked  in  the  Fler 
mit  mill,  on  Willow  Creek,  below  South  Pass  City. 

Hermit  mill. — This  mill  was  built  by  the  Union  foundery,  San  Fran 
Cisco,  California,  and  was  the  first  one  erected  in  the  Sweetwater  dis- 
trict. It  has  six  stamps,  and  the  motive  power  is  supplied  by  an  over 
shot  water-wheel  of  20  feet  diameter  and  4  feet  breast.  The  stamps 
wei^rh  050  pouixls  eacli,  and  fall  8.V  inches  at  the  rate  of  SO  drops  pei 
minute.  They  reduce  12  tons  *of  cpiartz  to  j^reat  llneness  in  24  hours. 
Amal^mated  c^)pper  plates  are  usimI  in  the  battery-box.  One  and  one 
quarter  ounces  of  quicksilver  for  ev4*ry  ounce  of  gold  containcni  in  the. 
ore  are  put  into  the  battery  from  time  to  time.  The  pulp  passes  through 
a  No.  70  wire  screen,  over  amalgamated  copper  idjites.  In  the  battery 
itself  little  water  is  uskI,  but  through  a  perforated  pipe,  passing  across 
the  upi>er  part  of  the  plates,  mon»  water  is  added  to  keep  the  latter 
dean,  and  thus  facilitate  amalgamation  upon  their  surface.  Their  incli- 
untiou  is  ten  degrees,  and  the  amalgau)  is  scraped  otf  twice  a  day. 
Atter  imssing  them  the  pulp  runs  over  50  feet  of  blankets  and  thence 
through  50  feet  of  riftie<l  sluices.  The  blankets  are  wa^shed  every  twenty 
minutes,  and  the  washings,  amounting  to  about  2,000  pounds  ))er  day,  are 
tTe;ited  in  charges  of  1,500  pounds,  in  a  Wheeler  pan.  Two  and  one- 
half  pounds  of  (piicksilvcr  are  added  to  a  charge.  Of  the  whole 
nmount  of  amalgam,  ninety-five  ])er  cent,  are  collected  from  the  battery- 
1k)x  and  plates,  and  only  live  per  cent,  result  from  the  amalgamation  of 
the  blanket  washings.  Of  the  ninety-five  per  cent,  about  seven-eighths 
ure  taken  from  the  battery,  and  one-eighth  from  the  copper  i)lates. 
Three  pounds  of  goUl  amalgaui  yield  by  retorting  nearly  two  ])oun(ls  of 
jjold.  The  gold  from  the  Cariso  lode  is  not  very  line.  Ore  from  the 
Soles  <&  Perkins,  which  was  under  tre^itment  at  the  time  of  visiting 
the  mill,  contains  coarser  gold.  Four  men,  two  to  eacli  sliirt,  ai*e  con- 
tinually employed  by  the  mill — ^two  as  feeders  and  two  as  blanket  wiish- 
erg.  The  latter  have  to  attend  to  the  pan  amalgamation  in  addition  to 
their  other  duties.  The  feeders  of  the  battery  have  to  be  experienced 
men,  and  receive  $00,  cun-ency,  and  board,  per  month.  The  blanket 
wasliers  are  paid  $00,  currency,  and  board. 

8ixt.v  thousand  dollars^  worth  of  gold  have  been  produced  by  the  mill 
«iDeo  it  started,  according  to  the  following  statement  of  the  superin- 
tendent : 

Hcnnit  mill.  South  Tass  City.  Wyoming  Territory :  Started  July  2f),  1808 ;  fthiit  flown 
ICoTember  1, 1868;  cnished  l,04t)  tons  of  ore,  vicltlin^,  on  an  avorage,  8IW5,  curriMicy, 
per  ton.  Started  April  20, 1860 ;  by  July  1,  18(>9,  ha4l  crushod  480  tons  of  ore,  avor- 
aging  $47,  currency,  per  ton. 

E.  B.  EDDY,  Superintendent, 

Tho  Yoang  America,  Austin  City,  Gladiator,  Grecian  Bend,  and 
WadunsUm,  are  situate  in  the  same  belt  with  the  Gariso. 
The  xhmng  America^  on  the  west  side  of  Cariso  Gulch,  is  owned  by  au 


r 
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Ohio  company ;  A.  O.  Sneatb,  superintendent.  Their  discovery  shaft  hiu 
reached  a  depth  of  52  feet,  and  about  15  tons  of  fine-looking  ore,  ex 
l)ected  to  yield  $60  per  ton  in  |?old,  are  lying  in  the  shaft-house.  Aboni 
125  feet  tVom  the  first  a  second  sh<aft  has  b<'en  sunk  by  the  company 
whicii  ha«  reached  a  depth  of  48  feet.  Its  dimensions  are  live  by  nin< 
feet.  The  lode  is  perpendicular,  and  at  the  bottom  of  the  shaft  two  and 
one-half  feet  wide.  The  ore  taken  from  this  shaft,  said  to  b<^  worth  $4( 
to  $45  per  ton,  is  white  and  dark  blue  quartz,  with  free  gold.  Tliecom 
pany  is  erecting  a  10-stamp  mill,  with  frame  for  live  additional  stamps, 
in  Big  Hermit  Gulch.     It  is  to  he  driven  by  a  20  horse-i>ower  engine. 

The  Austin  City. — ^The  discovery  shaft  has  rc»ached  a  depth  of  50 
feet.  The  lode  is  three  feet  wide,  perpendicular,  and  corresponds  in 
strike  and  dip  with  the  incasing  slates. 

Tjke  King  ^lomon  lode  near  the  gulch  of  the  same  name  is  remarkable 
on  account  of  it^j  huge  croppings.  King  Solomon  Gulch  is  ii  diy  gulch 
and  prosi>ect«  very  rich.  The  shaft  sunk  on  the  lode  is  40  fe<»t  deep 
and  cxiwses  to  view  a  quartz  ledge  eight  to  ten  feet  wide. 

Tlie  Golden  Gate  is  about  one  mile  northea,st  of  the  Cariso  loih\  and 
nearly  iu  line  with  it.  It  was  discovered  October  12,  18C8,  and  is  now 
owned  by  Moms,  Molitor  &  Co.  A  shaft  50  feet  deep  shows  the  lode 
dipping  750  northwest,  and  seven  feet  wide.  From  300  to  400  tons  of 
ore  ai^e  lying  on  the  dump  awaiting  reduction. 

The  Garden  City^  owned  by  the  same  parties  as  the  foregoing  claim, 
lies  north  of  it.  A  cap  of  12  feet  was  passe<l  through  iu  a  shaft  2G 
feet  deep.  The  loile  being  two  to  three  feet  wide,  has  a  good  hanging 
wall,  and  dips  70^  south.  About  20  tons  of  ore,  14  of  which  have  yielde4i 
816  75  per  ton,  have  beeu  taken  out 

The  Nellie  Morgan  lode,  owned  by  Snyder,  Theall,  and  others,  is  situate 
about  half  a  mile  east  of  South  Pass  City,  on  a  hill  east  of  Hermit  Guleb; 
on  the  top  of  this  hill  the  discovery  shaft  was  located.  The  vein  runs 
parallel  with  the  stratilicatious  of  the  country  rock,  and  dips  80^  north- 
west. It  is  seven  feet  wide  at  the  surface,  and  shows  at  the  bottom  of 
the  shaft  an  ore  streak  of  22  inches  in  width.  The  quiutz  is  partly  soft 
and  decomposed,  of  dark  blue  and  greenish  color,  and  resembles  the  ore 
from  the  Sales  and  Perkins  and  the  Cariso.  The  ownei's  pay  815  per 
foot  for  sinking  the  shaft. 

All  these  lodes  are  situated  in  the  immediate  neighborhood  of  South 
Pass  City.  The  hills  pi'esenting  no  steep  gra<le,  so  that  a  wagon  cau 
be  driven  over  them  without  any  difl&culty,  they  are  easily  accessible. 

About  six  miles  west  of  the  town  the  Scratch  lode  was  discovered, 
and  recorded  April  3, 1S68.  Its  ores  contain  malachite  and  yellow  sol- 
phuret  of  copper.  Some  of  the  lodes  on  Slate  Creek,  and  a  few  of  those 
between  South  Pass  City  and  Atlantic  City,  show  also  traces  of  coppei 
pyrites  near  the  surface. 

In  other  mining  districts,  as,  for  instance,  in  the  gold  districts  of  e'en- 
tral  City,  Colorado,  expexience  has  shown  that  gold  ores  containing  oop 
per  are  generally  very  rich ;  such  ores,  however,  give  up  their  gold  verj 
imperfectly  by  the  ordinary-  stamp  mill  i)rocess,  and  have  to  undergv) 
several  smelting  operations,  thus  enhancing  the  cost  of  production  con- 
siderably. No  analyses  being  on  record,  it  renmins  for  the  future  tc 
reveal  a  possible  analogy  of  these  ores  to  those  from  Colorado.  On  thi 
south  side  of  llock  Creek,  between  the  two  roads  leading  IVom  Atlantic 
to  South  Pass  City  and  the  mill,  two  quartz  lodes,  parallel  to  each  othei 
and  traversing  the  stratification  of  the  tilted  slates  at  an  angle  of  abont 
450,  have  been  located.  They  have  been  name<l  the  Goldhnnter  and 
the  Calhoun. 


CONDITION  OF   MIXING   INDUSTRY — ^WYOMING,  333 

The  CMdhunter, — The  discovery  shaft  is  50  feet  deep  and  {in  incline. 
The  dip  of  the  lodo  is  75^  northwest.  About  eight  tons  of  ore  have 
heen  taken  out,  none  of  which  has  been  tested  by  mill  process.  The 
east  claim  on  this  lode,  1,300  feet  long,  is  owned  by  Pease  &  Co.,  the 
west  claim  of  1,200  feet  by  Sales  &  J^erkins.  In  the  shaft  sunk  on 
Soles  &  Perkins's  property  the  lode  is  found  to  dip  78°  northwest. 

The  CaUioun^  located  about  80  feet  south  of  the  former,  belongs  to  the 
same  parties  as  the  foregoing  lo<le.  in  the  west  shaft,  which  is  25  feet 
deep,  an  overseam  of  12  to  20  inches  is  exi)osed.  At  the  point  of  dis- 
covery the  lodo  is  thi^ec  feet  wide,  and  in  the  west  shaft,  which  is  sunk 
to  a  depth  of  40  feet,  four  feet  of  quartz,  dipping  78^  northwest,  are 
fonnd.  Near  this  lode  the  slates  are  intersected  l)y  syenitic  rocks.  At 
the  line  of  intersection  a  lode  of  white  (pmrtz  has  been  discovered  and 
named  the  Mary  Ellen,  Some  very  rich  ore  has  been  taken  from  the 
croppings.  The  croppings  of  the  northern  part  of  the  lodo,  here  owned 
by  Pease  &  Co.,  lie  nearly  horizontally,  but  a  surface  pit  10  I'eet  deep 
exposes,  commencing  at  the  depth  of  four  feet,  a  dip  ot';>5^  to  the  north. 
The  hanging  wall  consists  of  slates,  the  foot-wall  of  syenite.  It  is  re- 
ported that  some  of  the  ore  ii*om  this  mine  has  yielded  as  high  as  $104 
to  the  ton  in  Pease  &  Co.'s  arrastra. 

On  this  lode  1,200  feet  south  of  the  discovery  stake  are  owned  by 
Soles  &  Perkins.  Their  shaft  is  22  feet  dee])  and  exjwses  the  vein  dip- 
pmg  for  the  first  20  feet  at  an  angle  of  oO^  and  afterward  of  75^  to 
the  west.  The  bearing  of  the  lode  makes  a  considerable  bend,  as  far  as 
exposed  to  view  by  the  present  workings. 

Tlie  Plutus  lode  is  located  in  the  slate  west  of  tlu^  Mary  Ellen.  The 
gangae  is  ex|>osed  to  \'icw  by  a  surface  pit  four  feet  deep,  and  (jonsists 
of  a  white  feldspathic  rock  containing  some  mahu^hite.  The  vein  dips 
70^  northwest 

The  Duncan  lode  is  the  next  one  west  from  the  foregoing.  It  was  dis- 
covered and  recorded  August  21,  1808,  by  Kams(\v  &  Stack,  who  have 
sank  a  shaft  20  feet  deep.  The  lode  is  nearly  vertical,  but  at  the  bot- 
tom of  the  shaft  it  seems  to  assume  a  northerly  dip.  About  12  tons 
of  fine  ore  have  l>een  taken  out.  A  pretty  gulch  with  a  splendid  spring 
of  water  is  near  the  discovery  shaft.  On  its  east  side  a  tunnel  had  been 
commenced  on  the  lode.  The  ore  taken  out  is  of  the  same  kind  as  that 
met  with  in  the  shai't. 

The  Bamabay  on  the  west  side  of  the  gulch,  is  opened  by  an  adit, 
showing  a  smooth  foot  wall.    The  vein  <lips  82^  northwest. 

All  the  lodes  above  described  lie  in  Shoshone  mining  district,  south  of 
Bock  Creek,  which  forms  the  boundary  line  between  Shoshone  and  Cal- 
ifornia districtiS.  In  the  latter  distinct  a  range  of  hills,  called  Buckeye 
and  Cariboo  hills,  contains  a  number  of  lodes,  some  of  which  are  very 
promising.  Near  them  and  in  a  gulch  running  parallel  to  the  chain  of 
elevation  Atlantic  City  is  situat^.  On  the  south  side  of  Buckeye  Hill, 
aboat  three-quarters  of  a  mile  fi*om  Atlantic  City,  the  iSolen  iC'  rerkins 
lode  has  been  oi)ened  by  a  shaft  5  by  10  feet  and  00  feet  deep.  It  is 
perpendicular  for  the  first  35  feet  and  then  follows  the  dip  of  the 
lode  at  an  angle  of  65^  south.  At  its  bottom  two  ore  seams  of  respec- 
tivdy  four  and  sixteen  inches  are  found.  The  hanging  wall  comes  east 
and  west,  and  is  well  defined.  About  140  tons  of  ore  have  been  ex- 
tracted, 50  of  which  are  on  the  dump  awaiting  reduction.  The  ore  con- 
sists of  dark  colored  quartz,  the  sandy  and  soft  varieties  of  which  are 
richer  than  the  hard  ores.  The  avemge  of  the  quantity  already  worke<l 
was  between  $30  and  810  per  ton.    Fifteen  hundred  feet  west  and  700 
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feet  east  of  the   discovery  shaft  is  the  property  of  Messrs.  Soles  & 
Perkius. 

Tne  Buckeye  State  lodCy  situate  about  TOO  feet  north  of  the  pi'eeecliu*^ 
one,  is  owued  by  Marshall,  Foi*est,  and  others,  to  the  extent  of  1,CKM> 
feet  east  and  2,000  feet  west  of  the  discovery  stake.  The  ci-oppin<^  are 
a  layer  of  quartz  four  feet  thick,  from  which  the  owners  are  said  to  have 
taken  about  200  tons  of  ore.  In  a  shaft  GO  feet  deep  the  stnke  of  the 
vein  appeai*s  to  be  north  40Oeast;  the  dip  is  lirst  45<^  northwest,  then 
perpendicular.  The  yield  of  the  ore  worlvcd  in  the  13uckeye  Company's 
arrasti-a  is  reported  by  the  owners  at  $40  j)er  ton. 

The  Julian  lode  on  the  southeast  slope  of  the  liuckeye  Hill  is  o])enc(l 
by  a  surface  pit  12  feet  deep.  The  quartz  vein  exiiosed  is  livo  feet  wide 
and  dips  30^  northwest.  Forty  tons  of  ore  have  l>een  hauled  to  Rice  & 
Go.'s  mill,  to  be  worked  as  soon  as  it  commences  oi>erations.  This  mill 
was  erected  by  the  owners  from  the  procee<ls  of  gulch  mining  on  Rock 
Creek. 

The  Chinook  lodcj  about  400  feet  northeast  of  the  Julian,  is  eight  feet 
wide.  Its  course,  exposed  by  a  surface  pit  nine  feet  deep,  is  here  north- 
easterly; it  dips  to  northwest  into  the  hill.  About  30  tons  of  ore,  ex- 
pected to  yield  from  815  to  $20  per  ton,  are  on  the  dump.  The  claim  is 
1,200  feet  long. 

Passing  Chinook  ravine,  Montana  lode  is  next  met  with  on  the  south- 
side  of  Cariboo  Hill.  It  dips  about  70  degrees  northwest  into  the  hill. 
The  discovery  shaft  is  only  nine  feet  <leep,  no  other  work  has  been  jier- 
formed  on  the  lode. 

On  the  Cariboo  lode  Pease  &  Co.  own  1,500  feet  west,  and  Rice,  Mil- 
ler &  Co.,  1,100  feet  east  of  the  discovery  stake.  On  the  proi>erty  of 
the  first-named  parties  the  lode  is  12  feet  wide  at  the  surface,  and  oulj 
5  feet  in  the  bottom  of  a  shaft  30  feet  deep.  The  dip  of  the  foot-wall 
is  COO,  that  of  the  hanging  wall  75^.  Three  shafts  of  a  respective  depth 
of  18,  25,  and  30  feet  have  been  sunk  on  the  claim.  The  first  15  tons 
taken  out  yielded  as  much  as  110.50  ounces  of  very  tine  gold ;  GO  ounces 
of  this  w(.'rc  sent  to  Sacramento,  and  assayed  at  Waters's  assay  office. 
The  gold  was  found  to  be  .902  fine.  About  50  tons  of  ore  were  worked 
in  Pease  &  Co.*s  arrastra  and  are  reported  to  have  yielded  85,000.  Ou 
the  east  claim  the  owners  have  sunk  a  shaft  15  feet  deep,  from  which 
they  took  100  tons  of  quartz.  Twenty-seven  tons,  crushed  at  the  Her- 
mit mill,  are  reported  to  have  yielded  at  the  rate  of  $22  currency  pertou. 
East  of  the  Buckeye  Ilill,  on  both  sides  of  Atlantic  Gulch,  two  large  veins, 
the  ^lammoth  and  Atlantic,  have  been  traced  for  a  considerable  dist- 
tance. 

The  MammoHi  lode  was  disco vere<l  September  0, 18G7.  Three  thou- 
sand feet  on  it  are  owned  by  Bolivar,  Roberts  &  Co.  On  the  first  exten- 
sion west,  the  Mammoth  Company,  Colonel  Elliot  superintendent,  have 
sunk  a  shaft  70  feet  deep,  which  exposes  the  lode  15  feet  wide  and 
quartz  in  its  whole  width.  A  considerable  quantity  of  quai'tz  has  been 
taken  from  the  shaft  and  a  stamp  mill  will  soon  be  erected. 

The  AUantic  lode^  about  one  quarter  of  a  mile  above  the  Mammoth, 
and  running  nearly  parallel  with  it,  Inis  been  tracecl  for  about  two 
miles  on  each  side  of  Atlantic  Gulch.  It  is  over  20  feet  wide  and  car- 
ries huge  croppings  of  quartz.  The  discovery  and  I'ecording  of  tiie 
lode  date  back  to  September  9, 1867.  Several  companies  have  formed 
to  work  it.  The  Hope  Company  owns  1,SOO  feet,  known  asthe  Blills  lo- 
cation. Eddy  &  Go.  have  located  a  claim  of  2,600  feet,  west  of  Atlantic 
Gulch,  and  their  shaft  is  70  feet  deep.  The  Colonel  Lewis  Company 
joins  the  Hope  Company  on  the  east  with  600  feet.    Five  tons  of  oto. 
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this  lode  are  reported  to  have  yielded  dI8  85  \>er  ton.  A  SO-stanip 
is  about  beiiip:  erected  to  work  the  ores,  which  are  90  abundant  and 
.sily  extracted  and  treated  that  by  working  on  a  larp;e  scale  n  yield 
'en  leas  than  810  per  ton  will  pay. 

tween  Atlantic  Galch  and  Rock  Cn^k^.Lamaronx  &  Wilson  own 
jMden  Leaf  lode.  They  were  testing  their  oi'e  in  an  arrastrsi ;  the 
t  was  not  known  at  the  time. 

.e  SUas  Wright  J  Lone  Stnr,  and  St.  Lawrvnec^  near  Anthony's  siiw- 
on  Slate  Crcdlk,  have  l>een  oi^ened  by  shatts.  Ore,  yielding  from 
»  $15  per  ton,  hjis  been  extracted  from  the  Silas  Wright,  the  shaft 
hicli  is  20  feet  deep. 

e  St.  Lawrence  shaft  is  30  feet  deep,  <ind  the  oi*es  contain  gold,  sil- 
ind  copper.  The  I^ono  Star  shaft,  4;>  feet  deep,  shows  a  lode  of  three 
\  half  to  four  feet  wide.  It  is  owned  by  Davis,  Colloms  and  others, 
was  discovei*ed  and  recorde<l  Xovember  25,  1807.  The  Emerald 
being  similar  in  char:u?ter  to  Lone  Star,  is  supposed  to  be  an  exten- 
of  the  same. 

e  Jl/*««r'«  7>eZ«/;W  ZewZ^,  traversing  Spring  Gulch  near  its  head,  and 
1 1,000  feet  above  the  town  of  Hamilton,  is  owned,  to  the  extent  of 
Seet  southwest  of  the  discovery  shaft,  by  Prank  McGoven,  J.  Hol- 
k,  J.  L.  Walsh,  and  others.  The  discovery  shaft  is  located  on  the 
side  of  the  gulch.  It  is  50  feet  deep,  and  was  accidentally  burnt  a 
t  time  ago.  About  100  feet  southwest  of  this  shaft,  a  second  one 
i)een  sunk  to  a  depth  of  100  feet,  and  about  130  feet  still  further  on 
third  shatY,  05  feet  deep.  Two  liorse- whims  have  been  constructed 
oist  ore  and  water.  After  the  addition  of  the  second  whim,  it 
possible  to  keep  the  water  down;  it  had  troubled  the  miners 

much  lK)fore,  and  even  forced  them  to  stop  sometimes.  At  the 
)m  of  the  last  mentioned  shaft  a  cross  cut  leads  to  the  IchIc.  Drifts 
t  been  started,  one  20  fet^t  to  the  southwest,  the  other  25  feet  to  the 
tieast.  The  lode  is  here  three  and  one-half  feet  wide  on  an  avenige, 
carries  excellent  ore  from  wall  to  wall.  About  fourteen  inches  of 
insists  of  white,  transpai^ent  quartz  in  loose  ])iweK.  Coarse  ]>arti- 
of  gold  can  be  distinguished  in  it  along  the  whole  length  of  the 
.  The  balance  of  the  lode  consists  of  decom])osed  (piartz,  resem- 
l  shale,  of  dark  color  and  very  rich  in  gold.    At  a  depth  of  25  ft^et 

the  surface,  a  drift,  105  feet  long,  has  been  run  n(»rtheast  in  the 
stion  of  the  main  shaft.  The  main  and  discovery  shaft  are  e4>nnei;ted 
depth  of  50  feet  by  a  drift,  from  which  the  ore  has  been  worked 
>y  iMM^k-stoping  up  to  near  the  surface.  Fifty  men,  at  $5  per  dsiy, 
asnally  employed  by  the  company  to  sink,  drift,  and  stoi>e.  The 
h  of  the  ore  streak  in  the  southwest  part  of  the  vein  varies  from 
sches  to  fire  feet.  It  has  been  found  that  the  ore  is  richest  in  the 
mrest  parts  of  the  lode. 

(6  northeast  claim  on  this  lode,  600  feet  long,  has  ree>ently  been 
bt  by  W.  D.  Matheney  for  $50,000.  It  is  here  six  feet  wide,  and  a 
\  quantity  of  ore  had  been  extracted  and  worked  out  at  the  mill 
lous  to  the  sale. 

%  Bemnet  Line  lode^  between  Spring  Gulch  and  Yankee  Gulch,  has 
opened  by  a  shaft  50  feet  deep.  The  lode  stands  first  perpendic- 
aod  assumes  at  a  greater  depth  a  dip  of  75^  east  Its  course  be- 
leorly  north  and  south,  the  continuation  of  it  would  meet  the  ]^Ii- 
.  Delight  on  the  west  side  of  Spring  Gulch.  One  foot  in  width  of 
ire^oonsisting  of  white  qmirtz,  is  said  to  be  very  rich. 
le  norldbeater  lode^  in  the  same  neighhorhoml,  is  so  far,  really  in- 
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nocent  of  boating  the  world.    The  quartz  it  contains  is  two  to  two  and 
one-balf  feet  wide,  and  lean. 

The  Miuer*8  Delight  mill  has  ten  stamps,  and  is  driven  by  a  40 
horse-power  engine,  which  uses  two  and  one-half  cords  of  wood  per  day. 
The  stamps  weigh  42o  pounds  each,  and  crush  Irom  10  to  12  tons  of  ore 
per  24  hours.  They  are  geared  to  fall  14  inches,  at  the  rate  of  from  40 
to  70  drops  i>er  minute ;  70  for  hard  and  40  for  decomposed  quarts. 
The  tailings  lost  here  are  very  rich  in  both  gold  and  quicksilver. 

This  mill  has  been  running  all  the  time  from  January  14, 1869,  to 
July  5,  with  the  exception  of  only  twenty -five  days  used  for  cleaning  uil 
and  repairing.  It  is  owned  by  Holbrook,  McGovem  &  WaJ^.  oSieir 
charges  for  hauling  and  crushing  a  ton  of  ore  are  $15.  The  ore  worked 
so  far,  has  averaged  about  $40  per  ton ;  some  of  it  yielded  as  high  as 
$200,  some  only  $16  per  ton.  It  is  C'Stimated  that  the  mill  has  ex- 
tracted from  $00,000  to  870,000  worth  of  gold  from  ore  taken  out  of  the 
Miner's  Delight  lode. 

The  third  mill,  put  in  operation  on  June  25,  1809,  was  brought  to  the 
Sweetwater  mines  from  Colorado,  and  is  a  10-stamp  mill,  belonging  to 
Anthony  &  Irwin.  It  is  situated  at  Atlantic  City,  and  run  by  an  S 
horse-power  engine.  The  stamps  weigh  450  pounds  each,  and  drop  Tcrr 
slowly.  Seventy-live  tons  of  ore  crushed  here  from  the  Soles  and  Per 
kins  lode  yielded  $1,711  in  bullion,  or  at  the  rate  of  nearly  $30  currencr 
per  ton. 

Table  of  stamp-miJls  in  opcratioHf  under  vonatruction,  and  on  the  way  to  the  mlnet. 


Name. 


Xnmber 
ot'gtamiM. 


Dropiu  I  Weight 
iiiclieB.    lOl'stamiw. 

i i . 


Bcmarka. 


1. 

3. 

4. 

5. 

C. 

7. 

8. 

i). 
10. 
11. 
li. 


Ilormit 

Miners'  Dolij^ht 1 

Anthony'8 1 

Elkkurn 

Yonng  America | 

Kidder  &,  Mason i 

llioe&Co 

Collins  &  Co 

CoUins&Co 

Whoelnr,  Hall  &  Joffers 

Whoelcr,  Hall  &  Jeffors 

Mammoth  Company 

Total 


6 
10 
10 


14 


OTjO 
4.10 


In  operation. 
Ill  o]>emtioD. 
In  ojicration. 


10 Nearly  complotc^ 

10    ' j  Nearly  completed 

10    I I  Nearly  complrteA 

N«>arly  completed. 


!             10 

10 

•JO 

....1 

40 

HO 

1 

1 

On  the  road. 
On  the  rrwi 
On  the  roaiL 
(te  the  rooiL 
On  tho  road. 


IGl 


GULCH  IVUNIKG. 


Gold  has  been  found  in  nearly  every  gulch  in  the  Sweetwater  district, 
but  the  attention  of  miners  being  more  prominently  directed  towards 
prospecting  for  lodes  and  quartz  mining,  gold  washing  has  been  rather 
neglected  so  far.  Several  gulches,  however,  as  for  instance  Spring 
G^ch,  Gariso  Gulch,  and  several  claims  on  Rock  Creek,  have  been  and 
are  worked  profitably.  The  gold  dust  is  generally  roogfa  and  not 
rounded  ofif,  showing  that  it  has  not  traveled  far.  Very  little  is,  indeed, 
found  at  any  considerable  distance  from  tho  lodes.  Near  the  veioST 
however,  the  claims  are  usually  very  rich. 

The  inclination  of  Spring  Gulch  is  only  live  degrees.  MoGovem  & 
Co.  have  worked  in  this  gulch  for  some  time.  They  have  taken  oat  as 
much  as  $2:20  a  day  with  three  hands ;  but  during  last  sammer  tbe 
^''eneral  drought  prevented  operations  to  a  great  extent  and  leift  liieDi 
only  a  few  inches  of  water.    The  pay  gravel  is  about  three  feet  thick, 
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a  few  fiBet  below  the  snr&oe.  The  largest  nngget  taken  weighed 

r  Guloh  and  Meadoto  Chileh  ran  parallel  to  the  foregoing.  They 
n  gold,  bat  the  lack  of  water  prevents  them  from  being  worked 
it.  It  is  reported  that  all  the  above-mentioned  golches  can  be 
with  plenty  of  water  by  a  ditch  to  be  run  from  Beaver  Creek, 
ggings  in  Willow  Oulch  prospect  in  spots  as  high  as  six  and 
its  to  the  pan;  the  general  average,  however,  is  about  $3  per 
le  hand. 

lims  on  Gariso  Gulch  and  Rock  Greek  have  paid  well.  Some 
been  taken  from  Atlantic,  Hermit,  and  Smith  Gulches;  but  on 
9,  gulch  mining  is  still  in  its  very  infancy  in  the  Sweetwater 
uid  a  large  field  remains  open  for  prospectors, 
[lowing  is  a  more  detailed  statement  in  relation  to  the  product- 
>f  the  different  gulch-mining  claims,  and  a  list  of  the  mill 
n  Rock  Creek,  above  Atlantic  City. 

f  Oulchj  between  Atlantic  City  and  Hamilton, — First  claim,  above 
,  3  men  wash  out  4  ounces  16  pennyweights  i>er  week;  2d 
low  the  road,  3  men  wash  out  6  ounces  per  week;  3d  claim, 
3  road,  6  men  wash  out  18J  ounces  per  week,  (a  nugget  worth 
found  in  this  claim ; )  4th  claim,  below  the  road,  not  worked  at 
5th  claim,  below  the  road,  2  men  wash  out  4  to  5  ounces  per 
li  claim,  below  the  road,  2  men  wash  out  850  per  week ;  7th 
)uth  of  Atlantic  Creek,  4  men  wash  out  G  ounces  i)er  week. 
'reekj  beloio  Atlantic  City.— First  claim  produces  83  50  to  the 
:  day;  2d  claim,  below,  belonging  to  Kice  &  Co.,  812  to  the 
•  day;  3d  claim,  below,  belonging  to  Kice  &  Co.,  8^  to  810  to 
I  per  day;  4th  claim,  below,  George  Wilson  proprietor,  pro- 
)  to  the  hand  per  day. 

itcJies  on  Rock  Creek,  above  Atlantic  City, — They  are  given  a:i 
;eed  each  other,  commencing  with  the  lowest  one.  1st,  Pease 
6  rods  long,  with  aiTastra;  2d,  Tatler  &  Monroe,  132  rods  long; 
ig  &  Wilkenson,  160  rods  long;  4th,  H.  llahn  and  M.  G.  Pohl, 
long;  5th,  Kice  &  Co.,  10-stamp  mill,  with  turbine  water- 
th,  Buckeye  Company,  140  rods  long,  with  arrastra;  7th,  open ; 
lahn,  M.  G.  Pohl  &  Co.,  claim  1,200  feet,  no  ditch  yet. 

»nSCELLANEOUS. 

'  wages  are  $5  currency  per  day;  surface  laborers  receive  from 
$4.  Lumber  costs  from  $50  to  8100 ;  mining  timber,  seventy- 
j  to  one  dollar  for  a  twenty -foot  log,  or  85  to  810  per  cord,  de- 
t  the  mine.  Common  powder  costs  810  per  keg;  quicksilver, 
100  per  tank,  or  81  per  pound;  wood,  83  to  85  per  cord.  A 
mill,  California  pattern,  including  freight,  cost  of  erection, 
s  $15,000;  a  20-stamp  mill,  820,000.  Minimum  cost  of  mining 
of  ore  is  82;  the  average,  from  85  to  810.  Minimum  cost  of 
L  at  the  Hermit  mill  is  82  for  hauling  and  83  for  crushing. 

BULLION. 

•OSS  amount  of  bullion  extracted  in  the  Sweetwater  mining 
oring  the  year  from  July  1, 1868.  to  July  1,  1809,  is  estimated, 
J  to  the  best  information  obtainable,  to  be  ^155,000  coin, 
un  total  is  certainly  small  in  comparison  with  the  amounts  ot 
iroduced  by  the  neighboring  Territories  of  Montawvv,  I^vsJdlO^ 

.  Ex,  Voe,  207 22 


338    lONES  ASD  MININO  WEST  OF  THS  BOCKT  MODIITAINS. 

aad  Colprado;  bat  it  becomes  large  when  we  eouader  tkat  it  is  the 
opening  indastry  of  a  conntry  which  but  two  years  ago  was  an  onknown 
4Uid  anexpk>red  desert,  remote  from  the  civilized  worid,  and  praetii^y 
inaccessible.    The  fact  that  a  small  number  of  poor  miners  have  brraght 
this  gold  to  light  by  their  own  nerve  and  persevering  energy,  unassisted 
by  capital,  scoring  firom  want  of  supplies  and  accommodations,'  and 
fiacing  the  most  terrible  Indian  atrocities,  speaks  well  for  the  value  of 
the  mineral  resources  of  the  district.    Indeed,  the  pioneers  of  Sweet- 
water may  be  proud  of  the  result  of  their  labors,  and  the  whole  country^ 
may  rejoice  and  tlumk  them  for  having  reclaimed  such  a  valuable  ]K)r  ^ 
tion  of  the  vast  wilderness  of  the  great  West  to  civilLsation  md  indns^ 
try.    In  return,  it  becomes  the  duty  of  the  goveniment  to  protect  thesie 
men  in  the  future  against  ftirther  Indian  outrages,  and  to  extend  freeijr 
sudi  general  aid  to  them  as  is  consistent  with  the  institutions  and  law8 
of  a  danocratic  republic 


I  - 

■»  'I 


V  -i 

1 


SECTION' VIIL— COLORADO. 


CHAPTEE  LL 

GENERAL  HEMAHKS. 

Territory  of  Colorado,  sitaated  between  the  25th  and  32d  me- 
8  of  west  longitade,  and  the  37th  and  4l8t  degrees  of  north  latitude, 
nearly  a  square,  comprising  an  area  of  100,475  square  miles.  It 
ided  by  the  Bocky  Mountains  into  two  nearly  equal  portions.  The 
n  half,  with  the  foot-hills  on  that  side,  embraces  most  of  the  (;ulti- 
agricultural  lands.    As  yet,  not  many  valuable  mines  have  been 

in  tiiis  part  of  the  Territory,  except  the  extensive  coal-beds  in 
3on,  and  Boulder  Counties.  Denver  City,  a  thriving  town  of  about 
lonsand  inhabitants,  the  capital  and  the  agricultural  and  commer- 
mter  of  the  Territory,  is  located  at  the  eastern  base  of  the  moun- 

At  this  point  the  plains,  gradually  rising  from  the  Missouri  Biver, 
attained  an  elevation  of  a  little  over  live  thousand  feet  That 
n  of  tiiem  belongiDg  to  Colorado  is  well  watered  by  the  SouUi 
\j  Republican,  and  Arkansas  Rivers,  and  their  numerous  tributaries, 
ong  these  rivers  and  creeks  is  found  excellent  agricultural  land, 
ig  easily  much  more  than  the  supplies  requir^  for  the  whole 
ory.  The  following  account  of  the  crops  raised  in  1803  is  fur- 
I,  from  personal  knowledge,  by  Mr.  W.  R.  Thomas,  one  of  the  edi- 
f  the  Rocky  Mountain  News: 

foUowin^  article  places  before  the  reader,  in  compact  form,  the    facts   and 

regarding  miuinc  and  agricalturo  in  Colorado. 

naterial  was  collected  with  great  care  and  la1>or,  and  at  no  little  trouble  and 

3.  The  facts  stated  will  be  £ound  as  near  correct  as  it  is  iH>ssible  to  ascertain 

ind  within  rather  than  outside  the  truth. 

itrilUm  prodncL — ^These  figures  are  obtained  from  the  express  books  of  Wells, 

fc  Co.,  and  show  the  amount  of  gold  and  silver  bullion  carried  east  by  them  du- 

0  year.  The  amounts  credited  to  each  office  do  not  include  re-shipmeuts. 


Expreaa  Office. 

Gold. 

Silver. 

'      Total. 

nwu 

W4,487 

l-A  TJO 

9.397 

K4  4(n 

Citv 

11,651.747 
S97,744 

1,775  477 

*^'*j 

907,371 

tal 

1,909.491 

197. 744 

2, 1U7,  s:i5 

9  amounts  do  not  include  the  gold  and  silver  carried  east  by  private  parti(*s, 
,t  manufactured  at  home.    For  a  correct  estimate  of  the  latter  items  no  satis- 
data  are  at  hand. 

mUaural  fla(utic9.— The  agricultural  statistics  which  have  been  coUected  may  Im» 
I  into  two  classes;  first,  the  number  of  acres  cultivated  in  certain  valleys,  with 
nate  recardine  the  crops  raised  thoreoo,  and  second,  the  actual  crops  of  otUw 
,  an  gatnered  m>m  reliable  sources. 
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Kwmber  af  mom  ciMivaied, 


Valleys. 


Platto,  above  Denver 

Bear  Creek 

Clherry  Creek 

Fontaine  qui  Boaille. 

Haerfano 

St  Charlee 

ArkaDHOa 

Total 


Oataand 
barley.' 


1, 242 

395 

eoo 

ti05  ' 

40 

421 

lOb  1 

78 

256 

\,rxt 

:i.  105 

1,381 

1,160  ; 

2,95(» 

23a 

4C5  1 

742  ' 

ia5 

2,075  ' 

3,  524  1 

4U4 

PoCatoea, 


7,410 


10,634 


3,709 


543 
15H 
363 

94 
546 

S7 
17fi 


1,9« 


Two  or  three  smapU  valleys  are  incladcd  in  the  Arkansas.      Kye  and  buckwheat  are 
included  in  *^  oats,  barley/'  &c. 

Taking  the  following  average :  For  wheat,  twenty-eight  bushels ;  for  corn,  twenty- 
live  bushels:  for  oats  and  barley,  thirty-live  bushels,  and  for  potatoes  and  miscellaue- 
ous  vegetables,  one  hundred  bushels  per  acre,  the  estimat-ecl  crop  of  these  valleys  woul  A. 
be  as  lollows : 

Wheat 207,4^0 

Corn 270,854? 

Oats,  barley,  &€ 129,8ir> 

Potatoes,  &o 196,600 

The  remaining  valleys  were  visited  after  the  crop  was  gathered  and  the  cereals 
threshed,  and  the  number  of  bushels  raised  was  collected  as  iar  as  possible. 


Bushels  of  grain  raised. 


Valloya. 


"Wheat 


Platte,  below  Denver !  17,ri64 

Cacbo-la-Poudre I  5, 258 

Big  Thompson 8,206 

St  Vraln ;  21,673 

Left  Hand '  10,350 

llonldor |  46,530 

liAS  Auimaa \  ID,  542 

Total I  129,123 


Oats  and    Potaton, 
barley-         &«. 


33,094 

25.000 
87,441 
31.023 
i;»,707 
42.001 
6,05d 


6.?T5 

5.21T 

321375 

2,9* 
2.5* 


178. 254 


49,64T 


Tlie  figures  on  corn  and  potatoes  are  far  below  the  real  facta.  Coal  Creek  is  incladcd 
in  Boulim,  and  several  small  valleys  in  the  La8  Animas.  The  com  and  potato  crop 
was  not  collected  in  the  Beulah  Valley. 

BeoapitulaUan, 


Boaheli  eatimated  from  the  number  of  acres 
Boahels  collected  after  the  threshing  season 

Total 


Wheat 


Com. 


I 


207,480 
129. 123 


270.850 
32,770 


3%.  603  303, 620 


Oata,  bar- 
ley, &c. 


129. 815 
178,854 


308.069 


Pot.itoes. 
ftc. 


196.000 
491847 


M^447 


These  figures  j^iven  comprise  the  mining  and  agricultural  statistics  which  have 
appeared  in  a  senes  of  editorial  letters  during  the  year.  Thoy  do,  however,  not  lepre- 
scnt  the  whole  agricultural  product  of  the  Territory.  Several  val1c.^*8  havo  not  been 
visited,  among  them  Clear  Creek,  Bijou,  Kiowa,  Running,  Plumb,  and  Monnment 
Creeks,  the  Upper  Arkansas  Valley,  the  different  valleys  Iviug  between  the  8t.  Chaxke 
and  the  Las  Animas,  including  the  Greenhorn,  Upper  Hner&no,  Apishapa,  Las  Cuehanis, 
and  the  conntry  beyond  the  Sangre  de  Christo  range  in  the  San  Luis  Taller.  The 
crops  in  these  various  sections  have  been  large,  especially  in  small  grain,  and  had  it 
been  possible  to  collect  the  figures  concerning  them,  there  is  no  doubt  that  ttioee  now 
ffiren  i^onld  have  been  increased  at  least  one  half. 
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VmUte  (tf  the  crop  reportod.— Tho  yoloe  of  the  crop  for  the  sections  given  above  at  gov* 
eminent  prices  wonid  be  aa  follows : 


ProdncU. 


IHieat 

Com 

0«U  And  barley. 
P^tJUoes,4D0.... 


Total. 


No.  of 
bnahcla. 


338.003 
303,630 
306,069 
846,447 


Price  per 
baahel. 


$1  80 

1  10 

1  90 

15 


Valao. 


•605,885  40 
333,9^3  to 
369. 68d  PU 
1H4. 835  *i:> 


1, 494. 3KS  4.^^ 


We  oonclado  this  summary  by  submitting  an  estimate  of  the  agricultunil  product  h 
of  the  whole  Territory  in  ld68,  which  we  consider  nearly  correct.  Wo  arrive  at  the 
remit  by  increasing  the  figpnres  ou  wheat,  com,  oats,  barlev,  &c.,  one  half,  and  by 
doobling  the  ]>otatoee  and  misceUaneoiis  crop.    The  table  will  then  stand  thus : 


Products. 


Oate,  barley,  dco 

PoCittoea  and  miscellaneoiui 
Hay  and  dairy  prodncta  — 


Total 


Bnabelfi. 


504,904 
455^430 
462,103 
49'i,894 


Tftlno. 


fl,00P,6C7  1» 
500. 9rj  00 

ar»4. 5;!D  GO 
3CH»,n70  W 

aso.ooout) 


S.  683,  H40  :X1 


Mr.  Cyrus  Thomas,  in  his  report  to  Dr.  F.  V.  Haydcn,  United  States 
geologist*  says  the  crop  of  18G9,  which  is  larger  than  that  of  any  year 
preceding,  is  estimated  at  the  foUowing  figures : 

Wheat,  675,000  bushels ;  com,  600,000  bushels ;  oats  and  barley,  (nine- 
tenths  0^^)  550,000  bushels;  potatoes  and  other  vegetables,  350,000 
budiels.  Total  value,  including  that  of  the  hay  and  dairy  product,  not 
less  than  $3,500,000.  This  is  not  far  below  the  value  of  the  products  ul 
mining  for  the  year. 

The  western  half  of  Colorado  is  not  much  known  beyond  fifty  miles 
from  the  mountain  range,  tliough  several  parties  of  prospectoi-s  have 
explored  the  country  at  different  times.  Some  placers  and  veins  have 
been  found  but  no  mining  has  been  done  on  a  large  scale,  except  in  the 
Snake  River  district.  Here  the  crevices  of  the  veins  are  large,  and  the* 
ore  is  mainly  galena,  assaying  well  in  silver.  Nuggets  of  silver,  weigh- 
ing from  an  ounce  to  a  pound,  were,  according  to  Mr.  Hollister,*  found 
inthedays  of  gulch  mining,at  thchead  of  TenMile  Creek  and  Blue  River. 
Noggets  of  gold,  weighing,  in  some  cases,  as  much  as  50  pennyweights, 
were  also  found.  Some  single  pits,  20  feet  square,  are  reported  to  have 
yielded  from  $10,000  to  820,000.  The  principal  work  now  carried  on  in 
that  district  is  that  of  a  Boston  company,  which  is  driving  a  cross-tunnel 
under  Fletcher  Mountain,  to  cut  at  considerable  depth  a  large  number 
of  strong  gadena  lodes  which  crop  out  on  the  surface.  The  work  is  to 
be  done  with  a  rock-drilling  machine. 

Redaction  works  are  already  m  process  of  erection.  The  Lawrence 
Sflver  Mining  Company  are  putting  up  a  building  for  two  reverberatories. 
Mr.  Collom  will  have  two  more,  and  Mr.  Yonley  is  now  constructing  a 
flmall  test  fhmace.  A  wagon  road  from  Georgetown  to  Snake  River, 
via  East  Argentine,  is  nearly  finished.  From  all  appearances  niucli 
activity  may  be  expected  in  that  region  during  the  coming  summer. 
The  territory  still  further  west  is  scarcely  known,  except  as  possessin 
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a  magnificent  grazing  coontry,  with  abundance  of  fish  in  the  stream^: 
and  game  in  the  forests. 

Tiiis  report  is  more  immediately  concerned  with  the  Bocky  Monntaib 
chain  and  its  valnskble  mineral  deposits.  The  beauty  and  grandeur  of 
the  clifi's  and  peaks,  the  loveliness  of  the  parks  and  valleya,  have  been 
the  frequent  themes  of  poets,  travellers  and  painters.  In  the  pages  ot 
Bayard  Taylor,  Holiister,  and  Bowles,  on  the  glowing  canvas  of  Bier- 
Htadf,  and  in  the  enthusiasm  of  innumerable  tourists  who  annually  \isit 
this  magnificent  region  in  search  of  health  and  pleasure,  they  have 
received  such  justice  as  mere  description  can  bestow. 

The  highest  elevation  of  the  mountains  in  Colorado  is  about  14,500 
feet — at  Mount  Lincoln,  near  Montgomery,  in  South  Park.  Pike's  Peak 
and  Gray's  Peak  follow,  having,  respectively,  the  altitude  14,300  and 
and  14,250*  feet.  The  whole  chain  is  abundantly  covered  with  timber 
up  to  a  line  about  11,500  feet  above  the  sea^  and  watered  by  large  creeks, 
fed  from  the  heavy  snows  of  the  summits,  and  containing  an  abundance 
of  deliciously  clear  cool  water.  Thejse  streams,  met  with  in  every  prin- 
cipal valley,  afifonl  during  nine  months  of  the  year  ample  i)ower  for 
dnving  machinery.  They  exert  a  very  beneficial  influence  on  vegeta- 
tion, causing  th(^  soil  in  those  valleys  to  yield  excellent  crops,  even  at 
an  elevation  of  nearly  0,000  feet. 

In  this  connection  I  desire  to  call  attention  particularly  to  one  of 
the  worst  abuses  attendant  upon  the  settlement  of  the  mining  regions 
and  other  iK>rtions  of  the  West.  I  allude  to  the  wanton  destruction  of 
timber.  This  reckless  and  disastrous  practice  was  extensively  prevalent 
in  the  heiivy  fir  and  cedar  forests  of  Oregon  and  Washington  nearly 
twenty  year's  ago.  Timber  wiis  so  abundant  that  to  many  it  seemed 
inexhaustible,  and  they  took  esi)ecial  delight  in  its  destruction.  Bon- 
ilreds  of  square  miles  were  burned  over  in  a  single  season,  and  >*ast 
quantities  of  the  liuest  timber  in  the  world,  easily  accessible  for  pnr- 
{)Oses  of  coinmerce,  either  totally  consumed  or  rendered  utterly  value- 
less. The  same  wjiste  is  yearly  going  on  in  all  the  western  States 
and  Tenitories,  and  particularly  in  the  mining  regions  on  the  Rocky 
Mountains.  Mr.  W.  N.  Dyers,  of  Denver,  who  is  familiar  with  facts  and 
results  in  Colorado,  has  furnished  me  with  statements  on  the  subjectf 
which  my  owji  observations  confirm. 

When  that  Territory  was  settled,  some  ten  years  ago,  the  mountain 
sides  were  found  generally  covered  with  thick  forests  of  pine,  spruce^ 
fir,  and  other  trees,  most  of  them  of  small  size  and  short  body.  A  given 
space  would  not  give  a  largo  quantity  of  lumber  or  wood,  as  compared 
with  many  timbered  countries,  but  for  that  verj-  reason  it  was  the  more 
valuable,  and  its  economy  of  more  imi)ortance,  because  there  was  no 
other  source  of  supply.  Oenerally,  these  forests  were  green  and  flourish- 
ing. Only  at  rare  intervals  could  a  track  be  found  that  had  been 
burned  over  by  the  Indians,  and  the  treea  killed.  To-day,  certainly, 
one-third— possibly  one-half— in  all  the  settled  portions  of  the  Territoiy, 
are  dead — killed  by  fire.  And  outside  the  settlements,  in  regions  lis 
ited  at  long  intervals  only  by  prospectors,  their  tracks  can  be  every- 
where seen  in  blackened  trunks  and  lifeless,  debate-looking  hill-sidm. 
During  the  dry,  scorching  latter  summer,  the  eye  seldom  glances  o>'cr 
the  mountain  landscape  without  seeing  somewhere — often  in  several 
])laces — the  dense  column  of  smoke  tha,t  indicates  a  burning  forest 
Some  of  this  destruction  is  fairly  attributable  to  accident,  more  of  it  to 
culpable  carelessness,  and  yet  more  to  criminal  design. 

^Thoso  diflfbienfies  are  too  smaU  to  be  perfectly  cdtabliBhcd. 
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Another  soarce  of  timber  waste  is  in  the  felling  of  trees  onneceasaiily 
Often  a  man,  finding  a  good  body  of  timber  for  lamber,  will  go  to  work 
and  slash  down  hnndreds  or  thousands  of  trees,  thinking  that  some  other 
man  will  come  in  with  a  saw-mill  and  bny  his  logs.  Sometimes  the 
customer  makes  his  appearance,  but  often  he  does  not,  until  the  logs 
are  rendered  nearly,  or  entirely,  worthless  by  decay  and  the  ravages  of 
worms.  But  even  if  the  saw-mill  comes,  there  is  no  eftbrt  at  economy. 
Timber  is  plenty;  it  belongs  to  the  United  States,  and  the  pioneer  ^'han 
as  good  a  right  to  it  as  anyone  else."  Hence,  only  the  best  is  used. 
The  tree  that  would  fumiHh  three  saw-logs,  and  its  top  two  cords  of  wood, 
if  it  l)elonged  to  the  logger  or  millman,  in  this  case  supplies  but  two 
logs,  and  the  ramainder  is  left  to  rot,  or  to  be  devoured  by  the  fire  that 
is  set  out  when  the  neighborhood  has  been  skinned  of  its  most  valuable 
trees.  The  saw-mill  is  pulled  up  and  moved  a  mile,  or  five,  or  ten,  to 
another  fine  grove,  where  the  same  thing  is  done  over  again,  and  so  on. 

At  Gentnd  City,  the  oldest  and  most  i)opulous  gold-mining  center  of 
Colorado,  the  consumption  of  wood  for  fuel  is  very  large.  A  few  years 
ago  it  wa8  i»urchased  for  two  dollars  iier  cord,  but  the  increased  distance 
of  hauling  has  advanced  the  i)nce  about  one  dollar  each  year,  until  now 
it  fi-equently  costs  ten.  Lumber  has  to  be  brought  from  twenty  to  forty 
miles,  and  heavy  mill  timberH  often  much  further.  And  to  obtain  these 
articles  they  are  robbing  and  skinning  districts  that  may  at  any  day  re- 
quire their  own  timber  just  as  much  as  Central  City  ever  did.  Denver, 
which  formerl3-  obtained  her  supply  of  luml)er  within  twenty  or  thirty 
miles,  now  has  to  haul  much  of  it  sixty.  Other  examples  might  be  cited, 
but  it  would  only  be  an  accumulation  of  evidence.  The  question  arises, 
'^  Where  is  all  this  to  end  f  ^  And  the  answer  of  the  denuded  hillsides, 
of  the  dismal  wastes  u]K)u  the  mountain  slopes,  with  their  millions  ol 
charred  trunks  and  ghostly  wliitened  branches,  is  tenibly  suggestive. 

What  shall  be  the  renieily  ?  Ooveniment  officers  have  tried  to  check 
the  waste  of  logwood  by  the  collection  of  a  stnmpage  tiix,  and  some- 
times by  stopping  such  operations  altogether ;  but  the  i-eform  is  not  i)er- 
ceptible,  and  the  deputy  marshalH  soon  tire  of  the  tJisk.  In  fact  they 
are  iwwerlesa.  The  entii-e  standing  army  of  the  Unitetl  States  could  not 
enforce  regulations  against  cutting  timber  upon  government  lands.  The 
territorial  legislatuiv,  yeaw  ago,  enacted  a  Htringent  law  for  the  punish- 
ment of  those  who  fire  prairies  or  woods ;  but  the  I'ecords  show  no  ex- 
ample of  its  enforcement.  Last  Huuimer,  in  a  new  mining  district  that 
was  formed,  the  miners,  among  other  by-laws,  ad(»]>ted  one,  that  any 
person  firing  the  woo<ls  should  ho  hung.  They  then  nailed  upon  trees 
at  the  borders  of  the  distri(^t,  n\wn  all  the  trails  leading  thither,  boards, 
upon  which  were  iminted :  "  Put  out  your  tires !  Any  ]H'rson  firing  the 
timber  will  be  hung."  No  damage  was  done  by  Wm  in  that  district  last 
year,  but  some  day  a  I'eckless  dai^-de\il  will  pmbably  fire  the  woods, 
just  to  see  whether  or  not  he  will  be  hung  for  it.  The  general  govern- 
ment has  failed,  the  territorial  goveiTinient  has  failed,  and  Judge  Lynch 
mil  fail,  to  protect  the  timl>er.  I  incline  to  think  the  only  course  is,  for 
the  government  to  ]»ut  the  lands  in  market,  and  sell  them  to  settlers 
under  rules  now  applicable  to  the  location  and  ])erfection  of  homestea^l 
and  pre-emption  claims  ui>on  agricultural  lands,  with  this  change: 
Where  such  locatious  are  made  ui)on  niinerul  lands — so  returned  by  dei>- 
uty  Bun'eyoi-s  and  the  surveyor  genenil  of  the  districjt — the  title  con- 
veyed shall  be  a  surfa(x>  right  only,  which  shall  be  absolute  ownership, 
except  in  relation  to  minenils.  The  grouml  shall  be  fi'ee  to  all  prospect- 
ors who  desire  to  search  for  niinerais,  and  when  such  shall  have  been 
found,  upon  application  to  the  owner  of  the  land,  the  latter  «\i^\\  Vy^  ^qydl- 
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pelled  to  convey  to  the  miner  such  mine  and  room  for  working  the  same — 
similar  in  provision  to  the  present  law  for  the  perfection  of  titles  to 
mines — ^npon  the  miner  i>aying  therefor  a  just  and  equitable  price  for 
the  land,  without  reference  to  the  mine  itself.  The  value  of  such  laud 
may  be  determined  by  appraisement  by  disinterested  parties.  Such  a 
plan  will  soon  put  a  stop  to  the  waste  of  timber ;  settlements  will  keep 
pace  with  mining  developments  in  the  mountains.  The  timber  once  in 
the  hands  of  private  parties,  precautions  will  be  taken  to  guard  it  agaiusr 
destruction  by  fire;  none  will  be  cut  down  that  is  not  needed;  and  ouco 
down,  it  will  all  he  used  up.  At  the  same  time,  it  will  be  in  so  many 
hands  that  prices  will  be  kept  down ;  wood  will  probably  cost  less  thau 
it  does  now.  A  great  deal  of  ground  upon  such  locations  will  also  W 
brought  under  cultivatiou.  There  are  very  few  quarter  sections,  even 
in  the  mountains,  upon  which  thei'e  is  not  room  for  a  wheat  field,  or  at 
least  a  garden  patch. 

The  climate  is  healthy  and  delightful.  Even  during  the  hottest  sen 
son  the  nights  are  always  cool  and  refreshing ;  the  air  is  extremely  pure, 
the  water  unsurpassed,  and  all  natural  infiueuces  such  as  must  render  a 
sojourn  during  the  summer  or  autumn  salutary  to  both  mind  and  body. 

In  the  most  beautiful  sections  of  the  coiiutry  the  additional  attraction 
of  medicinal  springs  is  furnished  to  the  invalid.  Salt,  soda,  and  snlphur 
springs  have  been  discovered,  and  have  become  already  the  resort  of  visit 
ors  from  Colorado  itself  as  well  as  from  the  East.  The  completion  ot 
direct  railroad  communication  will  make  them  objects  of  great  attrsu; 
tion,  and  sources  of  considerable  revenue  to  the  Territoiy.  The  princi- 
pal basis  of  the  prosperity  of  Colomdo,  however,  will  doubtle-ss  remaiu 
(agriculture  apart)  the  vast  deposits  of  usi^ful  minerals  of  almost  even 
kind,  which  occur  in  nearly  every  portion  of  the  Territory. 

Among  these,  gold  occupiers  at  present  the  first  rank.  Until  t  wo  yeai-s 
ago,  nearly  or  quito  all  the  bullion  shipped  was  gold  bullion,  containing' 
only  a  very  little  silver  as  an  alloy.  At  that  period  weu^  discovei'ed  the 
rich  silver  mines  of  Gritlith  and  Argentine  districts,  Clear  Creek  County. 
and  Mountain  House  district,  below  Black  11a wk,  Gilpin  County.  Tbe 
silver  product  during  the  hist  fiscal  yeiir  amounted  to  about  one-sixth  ol 
the  gold ;  but  it  is  not  unlikely  that  in  three  or  four  years  it  will  have 
advanced  to  eqmU  imi>ortauco.  On  the  other  hand,  the  discover>'  ot 
extensive  placers  in  those  portions  of  Colorado  not  yet  thorouglily 
explored  may  keep  the  balance  in  favor  of  gold  for  a  longer  period. 

During  the  fii'st  four  years  after  discovery  of  gold  in  Colorado,  theit 
was  shipped,  according  to  several  statements,  moi*e  than  ^30,000,000. 
Most  of  it  came  from  the  rich  placers  of  Gilpin,  Clear  Creek,  Boulder. 
Summit,  Lake,  and  Park  Coimties,  some  of  which  yielded  enormously. 
A  large  poition  was  derived  ironi  the  rich,  decomposed  surface  it)ck  oi 
the  prominent  lodes.  The  richest  gulch  ever  worked  in  Colorado  was 
California  Gulch,  in  Park  County,  discovered  by  Slater  &  Co.  in  1850, 
and  developed  in  the  following  spring.  The  whole  gidch  was  at  that  time 
divided  into  three  districts,  called  Independent,  California,  and  Sacra 
mento  districts,  and  pre-empted  in  claims  of  100  feet  for  a  distance  ol 
nearly  seven  miles.  According  to  a  statement  in  Mr.  Hollister's  book, 
the  following  amounts  of  gold  were  obtained  from  the  principal  claim? : 

Discovery |G0,  W 

No.  1  below 55,  (RH) 

No.  4  below 75,  OU' 

No.  5  below 55,0Ji' 

NoH.  11  and  W  below «6,00i* 

Nos.  *2(>  and  27  below 50.  (W 

No8.  5  and  0  above (i5,O0U 
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and  15  above $t^,o(«) 

and20abuTc 80,000 

above 15,000 

\  product  of  claims  19  and  20  above  the  Discovery  was  obtained  in 
months.  Many  claims  not  8i)ecified  yielded  from  «f3,000  to  85,000 
while  the  amount  of  daily  yield  per  hand  employed  in  different 
ns  of  the  gulch  was  as  follows: 

to  25  below $10 

ito351)elow ir> 

I  to  41  below 25 

to  56  below 18 

ny  other  prominent  gulches  yielded  nearly  as  well ;  and  even  at 
at  some  of  them  pay  from  85  to  810  i>er  hand  daily.  The  gold  now 
led  from  the  gulches,  however,  is  a  subordinate  part  of  the  whole 
ction ;  and  this  fact  should  be  borne  in  mind  when  Colorado  is 
ired  with  States  and  Territories  where  this  comparatively  easy 
)d  of  mining  still  flourishes.  The  papers  have  recently  announced 
.scovery  of  rich  placers  near  the  northern  border  of  the  Territorj', 
have  obtained  as  yet  no  tnistworthy  accounts  from  that  quarter, 
t  seventy  per  cent,  of  the  gold  bullion  is  extracted  from  the  aurifer- 
yritic  ores  of  Gilpin,  Clear  Creek,  Boulder,  Park,  and  Lake  Conn- 
fifty  per  cent,  or  more  being  furnished  by  Gilpin  County  alone. 
i  principal  gold-bearing  minerals  are  <?opper  and  iron  pyrites, 
mostly  occur  together;  the  latter,  however,  nearly  always  pre- 
lates, and  is  often  found  without  the  former.  When  both  are 
It,  the  copper  pj'rites  is  always  the  richer  in  gold.  At  least,  this 
!  case  in  Gilpin  County,  to  which  this,  and  the  following  state- 
;  bear  exclusive  reference.  A  striking  illustration  is  fiirnished  in 
11  district.  The  Pewabic,  Kingston,  Wan  toga,  and  a  few  other 
contain  i)ay  streaks,  several  feet  wide,  and  consisting  chiefly  of 
z^  decomposed  feldspar,  iron  pyrites,  and  a  little  copper  pyrites,  veiy 
intermixed.  All  these  ores  assay  in  bulk  from  830  to  8 10  coin  per 
rhile  specimens  containing  a  larger  amount  of  copper  pyrites  assay 
ind  over.  Further  evidence  is  found  in  the  circumstance  that  the 
»rj'.  Bobtail,  Bates,  and  Briggs,  considered  to  be  the  richest  mines 
pin  County,  furnish  the  largest  amountH  of  copper  pyrites. 
I  not  yet  consider  the  question  as  settled  beyond  doubt,  whether 
)ld  is  contained  in  the  pyrites  wholly  in  mechanical,  or  partly  in 
cal  combination.  The  weight  of  authority  and  experiment  is  in 
of  the  hypothesis  of  a  mechanical  admixtuiTf  of  fine  i)art)cles  ot 
lie  gold ;  and  those  who  incline  to  the  oi)posite  view  have  hitherto 
to  adduce  satisfactory  evidence  for  that  belief.  The  gold  in  Col- 
is  generally  alloyed  with  small  quantities  of  silver  and  copi)er.  In 
cases,  it  is  very  finely  intermixed  with  the  ore ;  sometimes,  how- 
it  is  concentrated  in  streaks,  bunches,  &c.,  and  every  good  lode  has 
hed,  more  or  less  abundantly,  sj)ecimens  showing' large  amounts 
ive  gold,  generally  crystallized.  The  Winnebago  lode  yielded  soini* 
lucent  ores,  covered  all  over  with  finely  developed  crystals  of  the 
netric  system;  some  beautiful  ones  from  theljeavitt  contained  the 
n  wii-e-form,  similar  to  its  occurrence  in  Hungary,  and  In  ISantian!, 
>n,  or  to  the  occurrence  of  silver  in  the  mines  of  Kongsberg,  Norway. 
lObtail,  Gregory,  Bates,  Briggs,  German,  &c.,  furnished  many  spe- 
8  containing  large  neeclles  of  metallic  gold ;  and  one  in  particulai*, 
:he  Smith  and  Parmelee  Company's  claim  on  the  Briggs  lode,  dis- 
1  a  henvy  streak  of  metallic  gold,  interwoven  with  a  smaller  sti-eak 
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of  silver ;  a  curious  occurrence  which  has  not  been  noticed,  as  fkr  as  £ 
am  aware,  on  any  other  lode  in  Gilpin  County. 

In  many  cases,  especially  if  the  copper  and  iron  pyiltes  are  mixed 
with  a  lai^  proportion  of  zinc-blende  and  galena,  the  gold  obtained  by 
X)ulverizing  and  washing  the  ore  does  not  present  the  usual  character- 
istics. Instead  of  the  bright  yellow  color  and  metallic  luster  we  have  a 
grayish  brown,  dull  tint.  In  this  condition,  it  is  known  as  '^  rusty 
goUl,^  and  seems  to  be  quite  indifferent  to  the  action  of  quicksilver.  A 
large  needle  of  native  gold  in  this  condition,  from  Bates  ore,  was 
weighed,  and  left  for  a  long  time  in  contact  with  mercury,  but  did  noc 
manifest  the  least  change  in  weight.  A  subsequent  melting  gave  a 
regains  of  bright  gold  containing  99  x)er  cent,  of  the  original  piece.  This 
experiment  indicates  that  there  is  a  film  of  some  other  substance 
upon  the  surface  of  the  rusty  gold.  Of  course,  this  coate<l  gold  can  be 
saved  only  to  a  small  extent  by  the  ordinary  stamp-mill  process.  Boast- 
ing or  other  chemical  treatment,  or  mechanical  rubbing  in  pans,  is  le^ 
quired  to  remove  the  film,  and  leave  the  gold  in  amalgamable  condi- 
tion. The  paitial  desulphurization  effect^  by  the  many  patent  pro- 
cesses which  have  infested  the  Territory  will  not  aecomplisli  this.  If 
i*oa8ting  will  do  it  satisfactorily  at  all,  the  operation  must  be  carried  &r 
enough  to  destroy  the  sulphate  of  copper  formed  in  the  charge.  The 
chemical  nature  of  this  coating  has  not  yet  been  absolutely  ascertained. 
The  fact  that  so  high  a  roasting  is  required  to  n^move  it  clearly  indi- 
cates that  it  is  not  sulphide  of  iron ;  while  other  circumstances  would 
lead  us  to  believe  it  to  be  oxide  of  iron.  It  is  said  that  Sir.  William 
Briickner  has  succeeded  in  removing  it  perfectly  by  roasting  in  his  cyl- 
inders, with  the  addition  of  salt  toward  the  close  of  the  process.  The 
theory  of  this  experiment  may  be  the  formation  of  a  chloride  of  iron, 
which  is  volatile  at  high  temperatures.  The  great  question  still  re- 
mains unsolved  by  practical  operations  on  a  larger  scale,  whether 
niei*e  desulphurization  will  leave  auriferous  pyrites  in  a  condition  8ui^ 
able  for  the  extraction  of  the  gold  by  amalgamation.  Exx>erience  thuA 
far  is  discouraging ;  but  I-  do  not  doubt  that  some  simple  exi>edieut 
will  be  discovered  overcoming  the  difficulty.  That  such  an  invention 
is  needed  appeal's  from  the  fact  that  chlorination  and  smelting,  two  pro- 
cesses which  are  acknowledged  to  be  metallurgically  perfect,  are  too  ex- 
])ensive  to  be  applied  to  a  large  class  of  ores,  for  which  amalgamation 
will  probably  always  remain  the  available  methoil. 

( 7opi>er  occurs  i  n  t he  prominent  lodes  in  considerable  qua  nt i t y .  The  first- 
class  ores  of  some  of  the  mines  contain  fi-oai  ton  to  fifteen  ]>er  cent,  of  it. 
It  is  almost  always  in  the  form  of  coppo;  i)yrites,  a  combination  of  sul- 
phide of  copi>er  and  sulphide  of  iron,  containing,  when  pure,  34.4  per 
cent,  of  metallic  copper.  Near  the  surface  this  ore  is  found  moreorles^ 
decomposed  and  converted  into  carbonate  and  oxide ;  copper  glance  or 
jiui-e  sulphide  of  copper  is  reported  from  Bergen  distiict,  near  Idaho 
City. 

The  amount  of  silver  in  the  pyritical  ores  is  usually  very  small,  not 
moi*e  than  85  to  $15  x)er  ton.  A  small  poition,  alloyed  with  gold,  is 
saved  in  the  stamp-mills ;  but  by  far  the  larger  part,  being  in  the  state 
of  a  sulphide,  which  will  not  amalgamate,  is  lost. 

Besides  copi)er  and  iron  pyrites,  almost  every  lode  cames  a  little  zinc- 
blende  and  galena.  In  some  districts,  especially  Quartz  Valley,  Ne- 
vada, Illinois  Centi*al,  and  Busssel,  these  minerals  form  a  considerable 
l>art  of  the  ore,  while  in  Central  City,  Eureka,  and  Grcgorj*  districts, 
they  are  but  subordinately  represented.  The  zinc-blende  is  usuaUy 
poor  in  silver  and  gold.    Two  samples,  one  fix)m  Quartz  Valley,  the 
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ther  from  Nevada  district,  gave,  respectively,  by  assay,  per  ton — first, 
pld,  $5  98 ;  silver,  $3  41 :  second,  gold,  $11  06 ;  silver,  81  13. 

Tiie  galena  contains  prooably  little  or  no  gold ;  at  least,  assays  have 
lot  discovered  more  than  a  *'  strong  trace  "  in  snch  pieces  of  galena  ore 
«  contained  no  visible  copper  or  iron  pyrites.* 

In  Colorado,  as  in  other  countries,  it  has  been  found  that  the  gold 
!}  not  uniformly  distributed  throughout  the  ore,  nor  the  ore  tliroughout 
he  veins.  There  are  rich  and  poor  streaks }  and  of  two  pieces  taken 
rem  the  same  mine,  one  may  be  many  times  richer  than  the  other, 
hough  the  eye  is  able  to  detect  no  difference  between  them.  It  has 
ilcn  been  said  that  the  Colorado  gold  ores  grow  richer,  as  a  general 
ale,  with  increasing  depth;  but  this  is  not  true,  though  such  has 
leen  the  case  in  a  few  instances.  ^Neither  can  I  satisfy  myself  of  the  exist- 
nce  of  a  zone  of  ''  cap  rock"  or  barren  vein-stuff  extending  along  the 
ein  at  or  near  the  water  level.  It  seems  rather  that  the  miners  call 
ver>'  body  of  barren  rock  "  cap :"  and  that  one  is  quite  as  likely  to 
et  out  of  the  cap  by  drifting  as  oy  sinking.  The  regularity  of  "  chim- 
eys,^  or  l)odic.s  of  rich  ore  in  the  veins,  also  seems  to  me  a  matter 
f  some  doubt. 

For  the  extraction  of  the  gold,  the  common  stamp-mill  process,  with 
malgamation  in  battery  and  upon  copper  platen,  is  almost  exclusively 
mployed,  although  it  is  generally  admitted  that  only  a  poition  of  the 
recious  metids  is  saved  in  this  way.  Amalgamation  is,  however,  the 
nly  method  by  which  the  low-gmde  ores  can  be  made  to  pay.  The  cost  of 
lis  treatment  is  less  than  $5  per  ton,  and  for  the  surikce  ores  it  must 

0  highly  recommended,  as  it  accomx)lishes  for  them  all  that  is  needed, 

1  the  cheapest  possible  manner.  The  complete  failiu^e  of  the  stamp- 
lillA  in  186i3  and  1804,  when  the  surface  quartz  was  worked  out,  and 
le  pyrites  reached,  was  without  doubt  largely  owing  to  the  inexperience 
r  the  mill-men ;  for  the  miners  have  now  returned,  after  an  interval  of 
H?kles.s  and  disastrous  experiment,  to  the  old  process,  which  they  ojie- 
ite  profitably,  in  spite  of  the  refractory  ores.  Skilled  workmen  and 
reater  discipline  and  care  in  the  mills  have  undoubtedly  assisted  this 
»ult.  Yet  it  seems  to  me  that  greater  efficiency  could  be  attained«with 
le  machinery  now  in  use  than  is  actually  the  ca«e.  The  strong  and 
^tural  reaction  in  Colorado  against  new  processes,  irom  which  the  Ter- 
tory  has  sutiered  so  much,  has  gone  so  far  as  to  make  the  mill-men 
>sdnately  refuse  to  adopt  even  the  well-proven  apparatus  of  other 
^ons.  In  the  matter  of  the  speed  of  stamps,  there  is  a  singular  pre- 
idice  in  favor  of  very  low  rates.  1  have  frequently  sc*en  steam- batteries 
^red  to  run  at  18  drops  per  minute,  and  the  average  si)eed  is  not  greater 
lau  25  to  3<).  In  other  districts  of  the  West,  stam])s  of  eqiuil  weight  are 
LU  generally  at  GO,  and  fi'equently  as  high  as  100  drops  ])er  minute, 
he  reasons  given  by  the  Colorado  mill-men  are  plausible,  but  they  do 
>t,  in  my  opinion,  meet  the  case  fully.  A  rocent  article  in  the  Central 
it>'  Hegister,  presenting  their  side  of  the  question  with  ability  and  in 
1  excellent  spirit,  will  be  quoted  in  the  next  chapter. 

The  process-manii^  commencing  in  lSf>4  and  lasting  till  1807,  was 
li  of  the  main  clauses  which  damaged  the  roputation  of  the  mines  to 
ich  a  degree  that  the  country  was  nearly  ruined  by  the  inaction.  Ui>on 
le  first  failure  of  the  stamp-mills,  people  came  to  the  conclusion  that 


'This  fact  Ia  reporttMl  by  Blr.  A.  Wolt>crs,  now  Hn)>oriutiMultiut  of  tlio  Raker  mill, 
ar  Georgetown,  bat  fonu<*rly  procticini;  n»  :i  mining  oii^intMr  iind  luetuHiirgist  in 
mtial  City  and  Georgetown.  I  huvu  acknowlcdjfi^cd  my  iu(lebte«hies8  to  tlii^  gontle- 
in  on  a  former  page;  bnt  I  dwire  to  say  hore,  that  a  largo  portion  of  thi^  Hoction 
baM*d  upon  the  extremely  full,  intolligent,  and  accurate  noteM  furnitihod  by  him. 
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the  ores  must  be  roasted^  before  the  gold  could  be  amalgamated.    One 
iuveution  for  this  purpose  followed  another ;  desulfihurization  became 
the  Abracadabra  of  the  new  alchemists ;  and  millions  of  dollars  were 
wasted  in  speculations,  based  on  the  sweeping  claims  of  perfect  success 
put  fonvard  by  deluded  or  deluding  proprietors  of  jiatents.    The  amount 
of  money  lost  in  actual  experiments  was  much  less;  but  it  was  consid- 
erable, and  a  great  deal  of  it  might  have  been  solved,  if  the  subject  had 
been  c^irefully  investigated  by  a  commission  of  experienced  men,  instead 
of  being  left  to  isolated  experiments,  conducted  by  intei-ested  parties,  and 
observed  and  recoitled  by  good-natured  newspaper  reporters  or  awe- 
struck greenhorns.    The  intelligence  of  the  i)ersons  managing  the  min- 
ing companies  can,  in  some  cases,  only  be  vindicated  at  the  cost  of  their 
honor.    In  many  instances,  a  little  excitement  about  the  reiH)rted  suc- 
cess of  a  new  process  gave  just  the  assistance  required  to  put  life  into 
the  stock-market,  and  enable  overloaded  holders  to  n^lieve  themselves. 
The  premature  exidtation  of  the  inventor  and  his  assignees,  befoi-e  any 
working  tests  on  an  adequate  scale  had  been  made,  and  the  haste  with 
which  a  complete  success  was  usually  announced,  before  an  impartial 
and  disinterested  observer  would  have  dared  to  draw  such  a  conclusion, 
were  suspicious  elements  of  many  sueh  undertakings ;  and  the  wi*etche<l 
consequence  of  the  w*hole  matter  was  a  failure  of  many  companies  and 
the  partial  or  complete  suspension  of  oi)erations  on  the  pait  of  some,  in* 
tluenced  by  the  ho]>e  that  others  might,  at  whatever  cost  of  failure  and  dis- 
aster, finally  solve  the  problems  involved,  and  thus  point  out  the  safe  road. 
In  surveying  the  recoi-d  of  these  unfortunate  years,  one  is  impressed  with 
the  conviction  that  a  short-sighted  selHshness  and  lack  of  haruionioius  co- 
operation has  been  one  of  the  great  causes  of  unnecessjiry  exi)enditure  ol 
time  and  money.    One  iK>rtion  of  the  mining  community  engaged  in  ex- 
periments, the  true  resiilts  of  which  were  rarely  miule  known  in  a  form 
to  be  useful  to  other  inquirers,  and  another  portion  passively  waitinjr 
till  the  desired  beiieiit  should  drop  into  their  mouths — this  was  an 
antithesis  almost  fatal  to  general  progi'ess.     Yet  progress  was  undoubt 
edly  achieved,  and  there  are,  I  believe,  abundant  materials  for  a  treatise 
on  the  methods  of  extracting  gold  from  sulphuretted  ores,  only  needing 
careful  collation  and  digestion.     Upon  this  labor  I  have  been"  for  some 
time  engaged;  and  I  hope  to  consider  this  subject  as  a  whole  aiu1«at 
length  in  my  next  annual  report. 

Another  cause  of  failure  in  former  years  wa.s  the  outrageous  value 
placed  upon  undeveloped  mining  i)roperty.  This  was  only  possible  by 
virtue  of  general  ignorance  on  the  subjecrt  of  the  difficulties  to  be  en- 
countered. The  prevailing  belief  that  all  the  mines  in  a  district  were 
equally  good,  and  that  the  amount  of  prelit  to  be  reasonably  expei^ted 
mightbe  calculated  atonce  from  the  dimensions  of  the  lode,  reduced  to  tons 
of  rock,  multiplied  by  the  assay  value  of  specimens,  and  diminished  by 
a  trifling  amount  as  ^' expenses,^  led  to  great  looseness  of  management. 
The  anticipated  magnificent  gains  would  cover  all  minor  extravagances: 
socapitalw«as  wasted;  stock  wa«  watered;  large  salaries  and  high  wages 
werepaid,  witlioutathoughtof  the  inevitable  result.  Now,all  these  things 
have  been  changed.  Large  sums  are  no  longer  ])aid  for  the  mere  chance 
to  mine,  and  the  business  is  administered  as  any  other  should  be,  with 
care  and  economy. 

Moreover,  the  miners  of  Colorado  were  inexperienced  in  deep  minin;;, 
and  they  made  sa^l  work  with  it  at  first.    Even  now  there  are  few  well- 
opened  mines  in  the  Territorj-.    The  prevailing  deficiency  is  in  prepared 
stopiug  groimd,  permitting  increased  preduction.    There  are  too  many 
companies^  too  many  shatls  on  the  siime  vein,  and  the  levels  are  fire- 
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'  too  close  together.  These  evils  were  formerly  much  greater, 
abined  with  those  already  mentionecl,  and  the  rebellioD,  the  lu- 
"onbles,  and  the  long  and  severe  drought,  they  account  for  the 
eury  depression  in  mining  industry'. 

ho  other  hand,  there  is  abundant  evidence  that  the  mines  them- 
ire  not  to  blame.    I  am  sometimes  even  surprised  that  they  have 

so  much  as  they  have ;  they  will  prove  equal  to  those  of  any  othei* 
r.  Mining  is  a  business,  full,  at  best,  of  ditticulties  and  risks;  and 
3  part  of  wisdom  to  seciue  at  the  outset  as  many  of  the  chances 
an  foresight  can  iMji'ceive,  or  human  skill  control.  When  a  man 
s  in  this  business  with  all  the  chances  against  him,  it  requii-es  no 
t  to  foretell  the  result.  Among  the  mines  \?hich  never  did  pay 
rer  will,  I  unhesitatingly  include  those  that  have  no  existence, 
have  l>een  in  Colorado  a  great  many  Hamlets  with  Hamlet  left 
t  need  not  bo  said  upon  what  shoulders  the  blame  should  fall, 
s  it  is  about  equally  diviiled.  It'  eastern  speculators  have  badly 
heir  fingers,  some  of  the  miners  have  been  well  ]>lucked  in  re- 
It  is  but  seldom  that  sympathy  is  nniuircd  for  either  side.  All 
tion  aims  at  getting  a  thing  for  less  than  it  is  worth,  and  selling 
tore :  and  pure  mining  siK>culation — the  system  which  looks  not 
(teady  development  of  a  country,  but  to  shufiQing  off  the  burden 
evelopment  upon  successive  shoulders — is  not  deserving  of  suc- 
rhe  purchaser  of  stock  in  one  of  these  paper  companies  is  only 
\  to  raise  the  value  of  tlie  stock  and  get  rid  of  it;  and  often  he 
>1,  because  he  tried  to  be  a  knave  and  failed.  It  is  like  the 
t-book"  game  in  our  eastern  cities.  If  the  stranger  upon  whom 
2d  is  a  thoroughly  honest  man,  it  fails ;  but  if  he  is  just  shar]> 

to  pay  twenty  dollai-s  for  the  chance  of  getting  a  hundred  out 
K)cket^book  skillfully  left  for  him  to  find,  he  falls  a  prey  to  his 
iteness  and  unscrupulousuess,  and  we  do  not  pity  him  when  his 
irns  out  to  be  brown  i)ap(»r,  tipped  at  the  ends  with  eounteii'eit 

e  important  questions :  "  IIow  came  those  mines  that  once  vrere 
»le  to  fail  f  What  is  the  secret  of  the  present  success  of  others  f 
n  many  now  idle  be  restored  to  an  active  and  fmitful  condi- 
there  are  no  general  and  universal  replies.  We  might  as  well 
y  one  merchant  fails  and  another  succeeds.  Some  merchants 
emselves  by  their  own  extravagance  and  incompetency  5  some 
in  a  business  in  which  failure  is  a  foregone  ex)nclusion,  circum- 
being  from  the  outset  against  them.  If  weconsider,  however,  the 
abundantly  illustrated,  that  bad  management  will  ruin  any  mine, 
r  valuable  it  may  be,  we  may  say  with  confidence  that  bad  manage- 
u  done  more  to  injure  mining  in  Colorado  than  all  other  causes 
r.  And  this  bad  management  has  been  four-fold — in  laws,  in  the 
on  of  ores,  in  the  reduction  of  ores,  and  in  general  finance,  llere. 
blame  must  be  divided.  Incom  peten  t  agents  have  doubtle^  wasted 
but  they  have  generally  acted  under  advice.  Scientific  men,  so 
lave  made  stupendous  mistakes  of  judgment;  but  they  have  been 
ed  by  the  blunders  of  practical  men,  so  c^Uled.  The  scientific  men 
•  imictice  and  the  practical  men  without  science,  the  honest  men 
.  capacity,  and  the  smart  men  without  honesty,  have  done  so 
» destroy  the  mining  industry  in  Colorado,  that'  the  very  fact  ot 
inoed  existence,  after  so  terrible  a  trial,  is  proof  of  its  inherent 
and  future  prosperity.  This  year  marks  the  new  era  of  mining 
Tado.  The  old  spirit  of  idleness  and  speculation  has  passed 
The  new  spirit  of  labor  and  economy  has  sprung  \T\to  \>o\<f^T,  W* 
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is  beginning  to  be  recognized  that  the  men  to  develop  the  resources  of  a 
country  are  the  men  who  live  in  it ;  that  the  foundation  of  wealth  is 
labor,  and  that  only ;  that  capital  is  only  the  hoarded  labor  of  the  i)ast, 
loaned  to  the  labor  of  the  ^ture ;  and  that,  under  all,  before  all,  above 
idLif  there  is  to  be  progress,  there  must  be  work ! 

The  days  are  passed  in  which  mere  high-flown  eomx)linient  or  vague 
prophecies  of  gain  could  satisfy  the  people.  Out  of  the  stern  lessons  of 
the  experience  of  the  last  six  yeara,  they  have  gained  a  knowledge  ot 
the  difficulties  witii  which  they  have  to  contend ;  and  any  man  who 
evinces  an  intelligent  perception  of  those  difficulties,  aud  professes  the 
ability  to  suggest  any  means  of  assistance,  will  (command  their  attentiou. 
This  is  the  close  of  *the  era  of  selfish,  rcckle^  individual  iictivity^in 
which  every  man,  whether  miner,  merchant,  or  ranchero,  sought  only  to 
make  quicldy.  by  fair  means  or  foul,  a  fortune  for  himself,  and  then 
escape  from  tue  country.  Colorado  is  now  filling  up  with  mcu  who  mean 
to  stay,  and  desire,  therefore,  honorable  reputations  for  themselves,  and 
good  order  and  prosperity  for  the  community. 

It  should  be  pointed  out,  and  it  is  susceptible  of  the  clearest  proof, 
that  the  general  impressions  of  the  miners  concerning  the  supposed  im- 
mense profits  of  reduction  works  are  entirely  erroneous.  The  smelting 
works  at  Georgetown  were  unable  to  asary  on  business  profitably,  even 
when  receiving  the  large  price  of  $100  per  ton  for  the  treatment  of  cos- 
tom  ores.  Huepeden  and  Stewart  are  unable  to  underbid  each  other, 
because  a  competition  at  present  would  ruin  both.  It  is  ver^^-  easy  to 
X>eep  in  at  the  door  of  a  metallurgical  establishment,  count  the  number 
of  workmen,  estimate  the  consumption  of  fuel,  and  decide  that  the  pro- 
prietor must  be  making  one  hundi'ed  per  cent,  on  his  investment;  but 
in  a  country  where  capital  commands,  on  good  secui'ity,  twenty-five  to 
thirty-five  per  cent.,  the  management  of  a  business  itiquiring  capital  is 
cumbered  with  a  thousand  exi>eu8es,  not  appreciated  except  by  the  pro- 
prietor. Every  delay  for  lack  of  ore  or  by  i-eason  of  repairs  is  a  double 
loss.  The  shipment  of  bullion  is  costly.  Materials  are  more  than 
costly,  ^li".  Uuepeden,  during  my  visit,  hunted  through  Denver,  Cen- 
ti-al,  Oeorgetown,  and  other  places,  in  vain,  for  a  single  article — merely 
round  bar  iron  of  a  certain,  very  ordinary  size,  for  bolt«.  When  ore  is 
purchased  by  assay,  as  at  Hill's  works  in  Black  Hawk,  a  new  and  most 
oppressive  exx)ense  is  added.  Professor  Hill  not  unfrequeutly  waits  six 
months  for  his  returns  from  ores  for  which  he  paid  in  cash.  In  ^iew  of 
aU  these  circumstances,  I  do  not  hesitate  to  say  that  not  one  of  those 
who  grumble  so  loudly  at  the  extortion  of  the  owners  of  reduction 
works  would  be  satisfied  with  the  rate  of  profit  upon  capital  invested 
which  those  works  have  realized.  To  all  this  add  another  circumstanoe, 
the  force  of  which  is  overwhelming.  So  long  as  comparatively  little 
capital  has  been  invested  in  mines,  the  miners  are  not  held  to  persever- 
ance by  any  particular  tie.  A  temporary  discouragement,  or,  still  more 
frequently,  a  new  and  promising  discovery  in  some  other  region,  and  a 
consequent  stampede,  may  half  dei>opulate  a  district-,  and  completely 
dry  up  those  little  sources  of  the  supply  of  ores,  the  aggregate  of  whicli 
would  ][)erhaps  furnish  a  respectable  basis  for  reduction  works.  The 
miner  takes  his  pick  and  shovel  and  sets  forth  to  seek  his  fortune,  leav- 
ing nothing  behind  more  valuable  than  an  old  windlass  or  a  hole  in  the 
ground.  But  furnaces  and  cylinders  aud  heave  miichinery,  and  costly 
foundations,  and  dams,  and  flumes,  cannot  be  so  transphiuted.  The 
owners  of  such  works  are  therefoi'e  situated  in  some  degree  as  was  the 
AUantic  Telegraph  Company  when  the  new  cable  first  began  to  work  sue 
cessfully.    Burdeneil  with  the  gi^eat  outlay  of  construction,  and  uneonaiii 
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g  their  prosperity  might  contimie,  they  were  obliged  to  establish 
lies  at  Urst ;  bat  these  rates  were  i^aced  as  the  risks  grew  less, 
prospects  of  the  future  become  more  certainly  assured, 
nm  of  the  whole  matter  is  this :  The  owners  of  redaction  works 
*ado  (outside  of  ordinary  stamp-mills,  to  which  I  do  not  now 
ftve  a  right  at  present  to  large  profits ;  yet  they  are  not  realizing 
I  as  the  capital  they  employ  would  bring  in  other  ways.  Their 
s  unll  be  more  profitable,  even  at  lower  rates,  when  the  produc- 
ore  has  become  regular  and  abundant;  and  the  cure  for  existing 
not  the  establishment  of  competing  works,  but  the  more  system- 
d  persevering  development  of  the  mines.  There  is  capital 
in  the  Territory  itself,  without  drawing  on  the  East  to  pro<1ure 
alt*  Money  was  freely  subscribed  in  Denver,  the  other  day,  to 
» an  old  claim  to  a  mine  which  had  been  made  successful  by  par- 
>  innocently  infringed  (if  indeed  they  did  infringe)  on  the  earlier 
f  a  discoverer  who  had  long  since  abandoned  his  little  pit  In 
ords,  mone}^  can  be  had  for  piratical,  destructive  litigation,  which 
leld  fitim  regular  and  fruitful  industry.  This  brings  us  to  another 
.^ady  active  in  Colorado.  The  old  set  of  miners  are  to  a  large 
leparted,  but  they  have  left  a  legacy  in  their  abandoned  coyote- 
hich  occupy  the  places  where  more  sober  and  persevering  men 
LOW  gladly  expend  their  energies.  But  no  sooner  does  any  one 
.  mine  and  begin  its  development  in  earnest,  than,  on  the  first 
f  success,  the  phantom  of  a  former  claimant  starts  firom  the 
y  past  and  clutche43  at  the  fruit  of  his  toil.  Every  district  in 
st  that,  after  its  fever  and  chill  of  speculation,  wakes  to  new  and 
activity,  finds  tliis  incubus  on  it. 

»idlion  export  of  Colorado  during  the  year  ending  July  1,  1800, 
as  can  be  ascertained  from  the  books  of  Wells,  Fargo  &  Co., 
s  to — 

$2, 500, 000 

370, 000 

I  add  the  amount  of  bullion  shipped  in  the  shape  of  copfK^r 
y  Professor  Hill,  worth  probably  8200,000,  the  value  of  the  hcli 
ores  shipped  to  ^ew  Jersey  for  treatment,  equal  to  $100,000,  and 
the  amount  of  bullion  taken  East  by  private  ]>arties,  estimated 
MM),  we  obtain  as  a  total  amount  of  precious  metals  pixMlucod  by 
orado  mines,  the  sum  of  $3,200,000  in  coin. 
he  next  six  months,  from  July  1  until  December  31,  I  estimated 
>unt  of  bullion  likely  to  be  produced — 

$1, 500, 000 

300, 000 

Together 1 ,  800, 000 


estimate  was  made  in  August.  It  is  now  safe  to  say,  that  the 
product  of  the  year  1869  amounted  to  $3,800,000.  The  governor 
Cemtor^  puts  it  at  least  a  million  higher;  but  that  figure  will  be 
scorate  if  applied  to  the  probable  product  of  1870. 
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CHAPTER  LH. 

GILPIN  COUNTY  AND  THE  GOLD  MINES. 

Milling  ill  this  county  has  so  ilecidedly  improved  during  the  past  year 
that  it  may  be  said  to  be  at  present  in  a  more  prosperous  and  promising 
condition  tlisin  ever  l>efore.  During  the  winter  of  1808-'69,  more  stamps 
wero  running  and  more  gold  was  produced  than  in  any  former  year  at 
the  same  time.  With  the  opening  of  spring,  operations  were  at  once  in- 
creased, and  already,  in  May,  over  800  stamps  were  running,  and  during 
that  month  8200,000  of  bullion  was  shipx>ed.  In  August,  the  monthly 
gold  shipment  amounted  to  839'1,G00,  not  including  the  product  from 
Professor  Hill's  smelting  works.  I  have  already  discussed  the  causes  of 
the  great  depression  of  the  mining  industry  in  the  whole  Territory 
during  1805, 1800,  and  18G7.  The  (iilpin  County  mines  were  at  once  the 
most  disastrously  affected  and  the  first  to  recover. 

The  countiy  rock  of  this  belt  is  giM»iss  or  granite,  in  which  the  veins 
occur  as  true  fissures.  The  surface  is  mountainous,  intersected  with  nu- 
merous deep  caiions  and  gul<;lies,  in  one  of  which  Central  City  is  situ- 
ated with  Black  Hawk  below  it  and  Neva<la  above.  The  forests  which 
once  covered  the  hills  have  been  long  ago  cut  away  in  the  vicinity  of  the 
mines. 

The  cold  veins  have  a  general  northeast  and  southwest  course.  They 
varv  in  width  from  a  few  inches  to  10  or  15  feet.  Two  feet  is  not  an 
uncommon  width  for  the  *'pay  rock.-'  Ilie  minends  composing  the 
ores,  so  far  as  they  are  connected  with  mining,  have  l>eeu  mentioned  in 
the  foregoing  chapter.  The  gangue  is  quartz  with  a  quickly  weatherinj: 
feldspar.  Tlie  oxidized  and  decomposed  suiface  rock  extends  sometimes 
70  or  80  feet  below  the  surface.  It  is  light  and  porous,  consisting  of  a 
skeleton,  as  it  were,  of  quartz  from  which  tlie  pyrites  and  feldspar  have 
been  decomposed  and  partially  removed.  Eelow  this,  the  vein  is  some 
times  found  to  be  barren  or  pinched  for  a  considerable  distance,  even  to 
the  depth  of  200  or  300  feet.  This  is  calhnl  the  ''cap,''  but  its  occur- 
rence is  a  matter  neither  of  certainty  nor  of  regularity,  and  the  name 
itself  is  vaguely  applied  to  all  vein  material  that  (Iocs  not  pay  for  mining. 

Some  of  the  principal  lodes  have  been  traced  for  considerable  dis 
tances,  as,  for  instance,  the  Gn^gory,  Bates  and  Hunter,  ]!iIaminoth,  Bob- 
tail, Gregoiy  second,  and  Gunnell,  at  Central  City,  and  the  Ganliner, 
with  its  extensions,  the  Mercer  County,  and  extensions,  and  the  Bur- 
roughs, at  Nevada.    The  difficulty  of  identifying  the  continuations  ol 
veins  is  enhanced  by  the  propensity  of  locators  to  give  a  new  name  to 
each  discoveiy,  assuming  it  to  l)e  an  entirely  new  lode  until  the  contrar>* 
is  proved.    This  proof  must  be  furnished  either  by  actual  continnons 
tracing  or  by  the  sinking  of  shafts  from  one  claim  to  the  other  at  inter- 
vals of  not  more  than  50  feet,  and  the  discovery  of  the  lode  in  each 
shaft.    A  notion  which  formerly  obtained,  that  the  intervention  of  ms* 
ing  water  always  cuts  off*  a  vein,  has  led  to  the  application  of  dii9ferent 
names  on  both  sides  of  each  stream  crossed  by  the  lodes.    The  following 
description  of  the  most  important  groups  of  mines  shows  the  small  space 
into  which  they  are  condensed  and  the  intricate  relations  of  boundaries 
and  titles,  as  well  as  the  multiplied  proprietorships,  which  form  so  great 
a  hindenuic^  to  the  success  of  mining.    This  description  is  taken  mainly 
from  the  letters  of  a  very  intelligent  cori-espondcnt  of  the  Engineering 
and  Mining  Journal,  (A.  1).  H.,  jr.,)  which  I  have,  however,  altered  as 
my  own  views  or  observations  dictated. 

The  Gregory  lode  was  the  first  discovered  in  this  region,  the  finder 
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being  John  H.  Gregory,  who,  in  1859,  followed  up  the  creek  until  he 
Ibond  the  vein.  It  has  been  traced  on  the  east  nearly  or  quite  to  Chase 
Gulch.  Thence  it  runs  westerly  over  the  summit  to  Bates  Hill,  down  to 
Gregory  Gulch,  and  up  Gregory  Hill  to  the  Mammoth  lode.  The  Bissell 
lode  has  been  supposed  by  some  to  be  a  coutiiiuation  of  the  Gregory 
beyond  the  Mammoth.  The  Gregory  has  never  been  worked  to  auy  ex- 
tent on  Bates  Hill,  and,  indeed,  of  the  fourteen  old  compauies  possess- 
ing claims,  only  three,  the  Smith  &  Parmelee,  the  Briggs,  and  the  Black 
Hawk,  are  now  engaged  in  active  operatious,  while  a  fourth,  the  Con- 
solidated Gregory,  is  merely  raising  ore  enough  for  the  miU  while  wait- 
ing for  an  assessment  to  sink  their  shaft,  deeper.  The  general  direction 
of  the  Gregory  lode  was  given  me  as  40o  north  of  east,  and  the  average 
dip  in  the  shaft  of  the  Gregory  Consolidated  as  8(P  south.  At  the  No. 
2  diaft  of  the  Black  Hawk  Company,  the  Foote  &  Simmons  vein  branchcM 
oft*  on  the  north  side,  running  in  a  westerly  direction  and  dipping  to  the 
north.  This  vein  to  the  east  of  the  shaft,  under  the  title  of  the  Briggs 
lode,  coincides  with  the  Gregory  at  the  surface,  but  separates  on  get- 
ting some  distance  down ;  but  here  there  is  a  disputed  point  as  to  wluch 
is  properly  the  Briggs  and  which  the  Gregory  vein,  one  party  claiming 
the  Briggs  and  the  other  the  Gregory',  as  the  more  southerly  (and  the 
richer)  of  the  two ;  that  is,  one  claims  that  the  Foot  &  Simmons  crosses 
the  Gregory,  the  other  that  it  does  not  cross.  The  work  now  being  done 
is  to  the  east  of  the  junction,  and  on  both  the  Briggs  and  Gregory 
shafts  have  been  sunk  over  500  feet,  and  good  ore  is  still  found  at  the 
lowest  depth  in  large  quantities. 

Northwest  of  the  Gregory,  up  Gregory  Gulch,  the  next  vein  which 
attracts  the  attention  is  the  Bates,  which  runs  nearly  parallel  with  the 
Gregory.  This  commences  on  the  east  at  Chase  Gulch,  crosses  Bates 
Hill  and  Gregory  Gulch,  and  runs,  now  as  the  Bates  and  Hunter,  and, 
further  along,  as  the  German,  up  Mammoth  Hill  to  ne<ir  the  IMnnimotb 
lode.  On  this  vein,  which  has  been  worked  in  places  to  the  dei»th  of 
250  to  300  feet,  and  on  which  some  ton  companies  own  property,  th(» 
Bates  and  Baxter  claim  is  being  worked  on  a  lease,  the  Union  Com 
pany  is  operating,  and  some  work  is  going  on  at  the  German ;  otherwise. 
all  is  quiet.  This  lode  seems  to  carry  more  galena  than  the  preceding, 
which  it  otherwise  resembles.  Following  up  Gregory  Gulch,  there  is  on 
Bates  Hill  another  lode  which  is  not  being  worked,'although  traced  on 
the  east  beyond  the  summit  of  the  hill  and  on  the  west  to  the  gulch, 
and  apparently  running  into  the  Bates  and  Hunter.  I  could  not  ascer- 
tain anything  definitely  about  this  vein,  but  was  informed  that  it  was 
called  the  Molasses  in  part  and  the  Morgan  in  part,  and  that  some  '^  sliai'p 
pEactice"  and  bad  mining  had  caused  its  abandonment.  The  last  vein 
on  Bates  Hill  is  the  Gregory  second ;  this  runs  from  Gregory  Gulch  up 
over  the  hill,  and  has  perhaps  been  traced  east  as  far  as  Chase  Gulch, 
and  possibly  beyond  this.  No  work  appears  to  be  going  on  upon  this  lode. 
Aboat  opposite  the  Gregory  second  on  Mammoth  Hill  is  the  U.  P.  JL 
vein,  owned  by  one  party.  This  is  worked,  and  pays  well.  But  there 
is  a  aoit  with  the  Kipp  and  Buell,  a  company  owning  a  lode  further  up 
the  hill,  the  Kipp  and  Buell  claiming  that  the  westerly  end  of  the  U.  P.  li. 
nina  into  and  coincides  with  their  vein,  while  the  other  party  claim  that 
they  can  trace  the  Kipp  and  Buell  vein  crossing  theirs  and  running  more 
to  the  east.  The  matter  is  before  the  court  and  will  remain  there,  un- 
doabtedlv,  some  time.  The  U.  P.  B.  appe<ars  to  run  more  nearly  north 
and  south  than  the  neighboring  veins,  quite  a  number  of  which  it  cuts, 
and  to  descend  nearly  perpendicularly. 

The  Mammoth  lode  runs  over  Mammoth  Hill  about  east-northeast  and 

H.  Ex.  Doc.  207 23 


354     MINES  AND  MIKINa  WEST  OF  THE  BOCKY  MOUNTAINS. 

west-BOuthwestf  being  traced  on  the  west  nearly  to  Spriufo^  Gnlch,  antl 
^Mug  generally  supposed  to  be  on  the  east  of  the  same  vein  w  the  Beb- 
tail.  It  is  of  greater  width  than  most  of  the  veins,  and  Ia  filled  with  a 
compact  mass  of  coarse  pyrites,  which,  however,  as  far  as  worked,  seem 
too  poor  in  gold  to  pay,  although  one  or  two  i)artics  are  still  sinking  on 
the  lode  in  hopes  of  finding  better  ore  below.  The  Bobtail  nins  nearly  cast 
and  west  with  a  small  dip  to  the  south,  and  is  claimed  to  be  the  riVhest 
of  all  tlie  veins  just  around  Central.  Most  of  the  mines  iire  drowneil  out 
at  present ;  the  Bobtail  and  the  Sensenderfer  are  at  work,  but  only  on 
tlie  upper  part  of  the  load  on  account  of  the  water.  An  efibrt  is  bein^^ 
made  to  consolidate  the  various  companies  owning  claims.  The  Fisk, 
north  of  the  Bobtail,  and  lower  down  on  Bobtail  Hill,  is  supi)osed  to 
ran  into  the  last  named  vein  and  with  it  to  form  the  Mammoth  lode. 
The  last  of  the  lodes  at  Central  to  bo  mentioned  here  is  the  Gunnell  on 
Nevada  Mountain,  nmning  nearly  east  and  west  and  dipping  to  the 
south.  On  this  once  famous  lode  no  work  is  being  done  ut  ]iresont,  the 
property  ha\dng  passed  into  the  hands  of  stock  companies,  which,  as  » 
general  thing  here,  have  proved  to  be  failures. 

At  Nevada  the  principal  lode  is  the  Burroughs,  which  has  been  more 
thoroughly  developed,  i)erhaps,  than  any  other  vein  in  the  country  and 
with  a  better  average  production.  It  runs  nearly  east  and  wo«t  with  a  dip 
to  the  south,  and  has  been  traced,  apparently,  for  a  very  considerable  dis- 
tance* The  vein  has  been  worked  for  a  length  of  about  2,400  feet,  to  a 
depth  varying  from  220  to  over  GOO  feet,  the  deepest  workings  being  at 
the  Ophir  mine,  where  two  shafts  have  been  sunk  o75  and  ihlo  feet  w- 
spectively.  The  '^  surface  quartz"  api^ears  to  extend  down  about  'M  fleet, 
quite  regularly,  but  the  '^cap  rock"  very  irregularly,  from  125  to  330 
feet  from  the  top.  The  ore  at  the  lowest  depths  does  not  ap^^ar  as  well 
as  above,  at  least  <'it  present,  and  cither  for  this  or  for  other  reasons  many 
of  the  mines  are  doing  but  little  work. 

Nearly  parallel  with  the  Burroughs  run  the  Gardiner  and  the  Mercer 
County  veins.  These  are  doing  but  little  although  one  or  two  mines 
are  prosp  ring.  The  Flack,  on  the  westerly  termination  of  the  Mercer 
County:  the  Forks,  on  a  vein  running  across  from  the  Flack  to  the  In- 
diana, (a  continuation  of  the  Gardiner,)  and  the  Califoniia^  on  the  west 
of  the  Gardiner  lode,  are  the  most  ])rosperous  at  present  of  all  at  Nevada. 
The  California  mine  is  one  of  the  handsomest  and  best  worke<l  in  Colo- 
rado. The  engine  shaft  has  been  carried  down  about  475  feet,  iNissin^: 
first  through  about  90  feet  of  surface  quartz,  then  through  180  teet  of 
cap  rock,  and  then  reaching  ore  which  yields  in  the  stamp  mills  twelve 
to  fourteen  ounces  of  gold  to  the  cord,  (about  eight  tons.)  To  the  east 
an  old  shaft*,  not  worked  now,  nms  down  05  feet  in  surface  quartz;  and 
still  further  east  another  shaft  is  down  about  300  feet,  passing  throngfa 
85  feet  of  surface  quartz,  50  feet  of  ore  yielding  about  ibur  ounces  to  the 
cord,  and  then  through  the  richer  oiv.  Several  drifts  have  been  run,  and 
there  is  exx)osed  a  very  largo  amount  of  apparently  rich  ore,  (twelve 
ounces  to  the  cord.)  The  width  of  the  '^pay  it)ck*'  is  from  three  to  fire 
feet,  and  some  ^ve  cords  of  ore  are  raised  daily.  About  one-tenth  of 
the  ore  is  said  to  be  smelting  or  lu-st-class  ore,  and  worth  850  to  8100 
to  the  ton.  The  mine  is  very  lucrative  at  present,  acconling  to  all 
accounts. 

The  Prize  and  Copeland  lodes  are  worked  in  one  mine,  at  Nevada,  to 

a  considerable  depth.    Zinc-blende  predominates  in  the  ore.   According 

to  Mr.  P.  Frazer,  mining  engineer,  who  examined  this  mine  in  July  or 

Angaaty  the  vein  at  the  bottom  of  the  shaft  (below  the  union  of  the  Wo 

lodes)  is  six  feet  thick,  and  carries  an  18  inch  pay-streak  on  either  wall. 
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nteen  mea  and  two  horses  are  reported  to  raise  21  tons  of  ore 
'^  sapplyiug  24  stamps  with  second-class  ore,  yielding  six  ounces 
to  the  cord,  while  the  first-class  ore  is  said  to  assay  $100  per  ton. 
18  is  really  lirom  the  zinc-blende,  the  occurrence  is  a  remarkable  one, 
f  contrary  to  the  general  experience  of  the  district. 
16  Perrin  Mining  Company,  under  the  charge  of  Mr.  G.  A.  Bradley, 
ngorously  pushing  forward  the  oi)ening  of  it<s  mine,  and  the  con- 
ation of  iU  mill,  at  the  time  of  my  brief  visit  to  Colorado.  Mr.  Fra- 
>f  Dr.  Hayden's  corps,  visited  the  works  somewhat  later,  and  found 
L  just  going  into  operation.  From  his  notes  the  following  account 
cen.  The  shaft  of  this  company,  on  the  Perrin  lode,  is  situated  in 
ell  Gulch ;  it  is  140  feet  deep,  and  shows  the  dip  of  the  ve*.n  to  be  78<^ 
[Aie  strike  north  5^  east  at  the  shatt  mouth  ;  but  the  stiike  vanes 
the  distimce  from  the  shaft.  No  good  hanging  wiUl  has  yet  tMMeii 
led.  The  mill  owned  by  this  company  is  located  about  a  quarter  of 
6  from  the  shaft-house  in  Kussell  Gulch.  There  <are  four  compa- 
ranning  mills  in  the  gulch  above  this  ouo^  which  piux^hase  their 
r  from  the  Consolidated  Ditch  Company.  This  company  brings 
r  from  Fall  Biver,  a  stream  west  of  North  Clear  Creek,  and  the 
ly  it  affords  is  limited,  though  the  use  of  proper  reservoirs  woidd 
>mize  it.  Mr.  Bradley,  however,  has  a  drain  to  Graham  Gulch,  and 
k  the  water  thus  obtained  to  a  tank  of  1,200  cubic  feet  capacity.  A 
m  containing  five  barrels,  attached  to  the  rafters  of  the  mill,  keeps 
tamps  supplied  with  water,  iuid  is  itself  supplied  by  pumps  from 
ank.  To  provide  against  a  failure  of  this  water  supply,  there  is  a 
id  tank,  of  288  cubic  feet  capacity,  placed  at  the  opposite  end  of 
lill,  to  receive  the  water  from  tlio  tail-sluices.  This  tank  is  une(]ually 
Led  by  a  partition  not  quite  sis  high  as  the  sides,  over  which  the 
r  pours  from  the  smaller  into  the  larger  poition,  thus  clearing  its<^lf. 
levator  conveys  it  back  to  the  cistern.  In  this  way  the  same  water 
ye  used  several  times.  The  mill  building  is  40  feet  square,  and 
lius  two  6-stamp  and  two  5-stamp  batteries.  The  stamps  of  the 
er  weigh  GOO  pounds  each,  and  those  of  the  latter  4i>0  pounds  each, 
former  are  intended  to  drop  25  times  per  minute,  and  the  latter  I^Tk 
two  5-stamp  batteries  are  set  to  one  cam-shatt,  so  that  they  are 
ys  run  together.  The  G-stamp  batteries  can  Iki  run  separately  or 
;her,  as  desired.  The  pulp  escapes  over  eight  feet  of  coppei-s  and 
i  and  a  half  feet  of  blankets,  tlie  latter  being  wiished,  according  to 
mstances,  once  in  fifteen  to  thirty  minutes.  The  tailings  are  treated 
irtola  pans. 

e  arrangements  of  this  mill  are  highly  judicious;  permanence,  con- 
snoe,  and  economy  having  been  united  in  a  remarkable  degi*ee.  At 
ame  time  it  should  be  remarked  that  not  <all  its  i>eculiar  features 
lOe  to  the  delibenite  planning  of  the  sui^erintendent.  He  has  se- 
lf at  low  prices,  some  gooil  machinery,  imiK)rted  into  the  Territory 
titer  and  now  extinct  companies ;  and  the  skill  with  which  he  has 
ted  this  to  his  general  pLin  is  to  be  admired,  while  the  selection  of 
Mirticular  patterns  is  not  to  be  held  as  an  expression  of  his  im- 
al  judgment,  as  it  would  have  been  exei*cised  in  onlering  new  ma- 
»ry.  I  l)elieve  this  to  be  tbe  secret  of  the  general  use  in  Colorado 
e  Bartola  pans.  The  Territory  is  full  of  second-hand  ones ;  and 
3  they  are  employed  while  they  can  be  purchased  for  nearly  the 
of  old  iron,  although  their  small  capacity  i*endcrs  them  inferior  to 
est  California  patterns.  Mr.  IJradh»y,  however,  finds  tluiir  use  in 
lili  profitable,  reporting  that  tiie  three  he  has  already  save  iiiin  ^li} 
ay,  which  would  otherwise  be  lost  in  the  tailings. 
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To  the  east  and  south  of  the  gold  belt  some  important  silver  mines 
have  been  discovered,  of  which  the  Coaley,  below  Black  Hawk,  is  one 
of  the  most  noted.  From  this  vein,  opened  by  a  tunnel^  shallow  shafts, 
and  inclines,  a  large  quantity  of  ore  has  been  extracted.  There  is  a 
very  rich  streak  in  one  part  of  the  mine,  abounding  in  native  silver. 
The  property  was  sold  last  fall  for  a  large  sum — sufficient,  I  am  informed, 
to  extricate  the  owner  from  serious  embarrassments  resulting  from  pre- 
vious opomtious  in  the  business  of  reducing  ores,  etc. 

PBOCESSES,  PAST  AND  PRESENT. 

As  I  have  i-emarked,  the  full  discussion  of  the  treatment  of  sulpha-^ 
retted  ores  is  reserved  for  a  future  report.    A  brief  survey  of  the  pro-* 
cesses  which  have  occupied  public  attention  in  Golomdo,  and  of  those 
now  in  use,  with  general  comments  upon  their  nature,  history  and  valae, 
will  not  be  inappropriate  in  the  present  chapter,  and  may  serve  to  pre- 
pare the  way  for  a  future  and  more  thorough  essay. 

Keitk^s  process. — ^To  Mr.  Keith  belongs  the  credit  of  having  devised 
and  introduced  one  of  the  earliest  and  best  substitutes  for  the  reverber- 
atory  in  roasting  ores.  ■  According  to  his  plan,  the  ore,  crushed  in  a  jaw- 
crusher  and  ball-pulverizer  to  fine  powder,  was  blown  by  means  of  a 
&n  into  and  through  a  flame,  and  down  an  inclined  flue  beyond,  to  de- 
posit itself  in  chambers.  Originally  the  crusher  and  fan  were  one  and 
the  same,  Howell's  centrifugal  crusher  being  employed ;  but  this  was 
found  impracticable.  The  inventor  claimed  that,  by  this  momentary 
contact  with  the  fire,  the  ore  was  thoroughly  roasted,  the  fine  partides 
of  gold  melted  together  to  small  globules,  and  the  volatile  substanoeR 
expelled.  Before  the  roasted  ore  was  amalgamated,  it  was  crudied  a 
second  time ;  and  owing  in  all  probability  to  this  circumstance,  and  a 
somewhat  improved  method  of  amalgamation,  the  patentee  was  able  to 
obtain  from  docile  ores  results  a  little  superior  to  those  of  the  common 
stamp-mill.  Upon  really  refractory  ores,  however,  he  failed  to  accom- 
plish this.  The  cardinal  defect  of  this  method  is  the  attempt  to  desul- 
phurize in  a  reducing  flame,  and  in  a  single  second.  Samples  of  roasted 
ore  from  this  process,  tested  by  analysis,  showed,  besides  a  very  little 
sulphate  of  copper  and  oxide  of  iron,  a  large  amount  of  entirely  unde- 
composed  sulphurets. 

Crosby  and  Tlwmpson^s  process. — In  this  process  a  somewhat  different 
apparatus  was  used  for  roasting.    It  consisted  of  a  long  cylinder  of 
boiler-iron,  which  revolved  on  a  hollow  shaft,  perforated  with  holes  for 
the  admission  of  air.    A  condensing  chamber,  connected  with  the  fiir- 
nace,  served  to  catch  the  fine  dust  carried  off  by  the  draught,  and  also, 
according  to  the  patentee,  such  gold  as  had  been  vaporized  by  the  heat! 
The  fire  was  applied  on  the  outride  of  the  cylinder.    This  process  was 
adopted  by  some  thirty  companies,  and  failed  in  every  instance  to  eflbct 
a  complete  desulphurization.    It  was  probably  the  most  roinons  of  tiie 
many  experiments  tried  in  the  Territory,  since  so  many  parties  risked 
so  much  capital  upon  it  before  its  value  had  been  sufficiently  proved. 
The  inventors  themselves  had  great  faith  in  it,  and  were  the  last  to 
*  give  it  up.    As  late  as  1867  one  of  the  partners  returned  to  Colorado, 
announcing  that  he  had  detected  the  reason  of  the  previous  foiltures  to 
.  amalgamate  the  product  of  the  desulphurizer.    It  was,  according  to  him, 
*owing  to  an  oxidation  of  the  gold  and  its  escape  as  a  brown  powder. 
But  he  could  not  persuade  the  public  to  try  the  method  by  which  he  pro- 
posed to  remove  this  imaginary  evil.    This  discovery  of  the  oxidS)  of 
goldy  by  the  way,  was  professedly  made,  not  in  the  amalgamator,  bul 
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old  book.  Inventors  wonid  probably  do  better,  in  studyiiiir 
snbjects  with  v^hich  tbey  are  not  thoTon<:hly  acqnaiute^l.  t«> 
£911  instead  of  ancient  literatnre  as  a  ^ide. 
\  datilphvrizer. — This  machine  was  exhibited  in  Xew  York,  ami 
one  or  two  wer>e  erected  in  Colorado.  It  w;vs  also  a  long  tvl- 
d  the  roaatinji  wa»  too  qoirk  and  too  much  excliideil  from  thr 
thorough.  3Ir.  Dod  je  pateutetl.  also,  a  jaw-crasher,  which  he 
I  with  Killers  for  finer  ]»ulveriziu^.  The  machine  was  allepnl 
its  main  feature  an  infiingcmeui  on  Blake  s:  but  it  had  one 
ig  featUFf.  which,  to  me  at  least,  was  new.  The  jaws  wert* 
:h  soft  wrought  iron  instead  of  chilled  cast  iron :  and  it  wa$ 
that  the  ])lates  lasted  much  longer.  The  combination  with 
as  not  ])ractical.  it  is  better  to  keep  the  two  se^uirate^  running 
thine  aca»rding  to  its  capacity  and  the  work  requiretl  of  it. 
proceu. — ^This  process  is  claimed  t«  effect  a  perfi*ct  n^isting. 
s  mixed  with  biine  and  formed  into  bricks,  which,  after  dry- 
iiled  in  a  kiln  and  burnt.  The  capacity  of  such  a  kiln  wa«  put 
ventor  at  an  incredible  figure.  The  object  of  using  the  s;dt  is 
3e  soluble  chlorides  of  cop[.H?r  and  iron,  which  aix^  to  l>e  leiU'hetl 
iC  ore  iificr  roasting.  The  process  is,  therefore,  primarily  a 
fraction:  and,  as  such,  closelv  resembles  one  trietl  in  Ger- 
id  discartlcd  there  as  impracticable.  The  reactions  may  be 
.  Tilth  a  single  cake  or  brick  in  the  laboratory:  but  it  is  ex- 
doubtful  whether  they  can  be  controlknl  or  canned  out  on  u 
Je.  Theoreticidly,  the  imperfect  access  of  air  in  such  a  kiln 
Luse  the  formation  of  insoluble  diuoxide  and  dichkmde  of  coi>- 
h  could  not  be  leached  out,  and  which  would  ixnisequenUy 
ft  verj'  base  amalgam.  The  large  pn>i>ortion  of  e;irthy  gan^ie 
i:c.)  in  the  ore  is  an  clement  not  to  be  overlookeil,  and  calculated 
•  the  brick-roasting  from  having  any  effect.  The  rei>eateil  hand- 
le ore,  in  a  region  where  manual  labor  is  exi>ensive,  is  another 
.  I*rofessor  Kent,  of  New  York,  who  suggested  this  process, 
rented  from  carrying  it  out  in  person,  on  a  large  scale;  and 
etical  difficulties  to  which  I  have  alluded,  were  consequently 
ippled  with  by  the  i)erson  who  might  perhaps  have  beeu  best 
to  meet  them!  A  believer  in  the  method,  however,  attempted 
y  it  at  his  own  expense,  and  several  tests  were  made  at  Central 
results  of  which  are  not  accunitely  known  to  the  public  It 
id  that  the  first  test  yielded  ii\)m  1,1^00  to  1,500  pounds  of  tail- 
mt  two  ounces  of  retort,  which,  however,  when  refined,  was 
contain  90  per  cent,  of  copi)er  and  only  10  per  cent,  of  gold. 
lit  proves  nothing  except  the  insufficiency  of  the  oxidation  or 
ion,  and  the  consequent  production  of  a  base  amalgam.  It  is 
.  that  the  process  is  abandoned. 

1^8  process. — It  is  difficult  to  reconcile  the  history  of  this  inveu- 
.  the  hypothesis  of  honesty  on  the  part  of  the  inventor.  The 
rtth  which  its  manipulations  were  conducted,  and  the  readiness 
ch,  after  failure  in  one  place,  it  was  revived  with  the  siime 
promises  in  another,  and  the  immense  prices  exacted  for  its 
Ivance  of  all  practical  success,  were  not  the  usual  signs  of  a 
proposed  improvement  in  metallurgy-.  The  pnK*ess  consistetl 
K)sure  of  the  ore  in  vats  to  the  disintegrating  action  of  varions 
agents,  among  which,  at  one  time,  were  steam  and  pyn>ligne- 
fi^m  the  distiUation  of  green  wood,  and  subsequent  treatment 
lamation  in  small  pans.  To  the  fine  washing  and  caivful  grind- 
0  pans  is  to  be  ascribed  the  most  of  whatever  f^ucce^  \OAj^u^^ 
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the  process  in  small  trials.  I  believe  the  vats  were  afterward  disca 
The  pans  are  too  small  and  too  slow  in  oi)eration  to  be  econoii 
This  process,  like  many  others  equally  insufficient,  had  in  its  favo 
fact  that  nothing  is  easier  than  to  eftect  a  partial  desulphurizati 
pyrites.  Steam,  acids,  heat,  even  exj^sure  to  the  weather,  in 
anything  which  produces  any  chemical  change  whatever,  begin 
attacking  the  sulphuretted  combination.  It  was,  therefore,  com 
tively  easy  to  convince  the  ignorant  that  a  particular  process  ac 
plished  great  things,  the  items  of  cost  and  relative  efficiency  being 
out  of  sight.  It  may  be  said  of  Bartola^s  method  that  it  was  ne 
metallurgically  nor  economically  successful  on  a  large  scale,  an> 
principal  legacy  to  the  Territory  has  been  a  large  amount  of  whole 
exi>erience  and  more  or  less  useful  second-hand  machinery. 

MawfC»  or  Ila^ian^s  process. — ^This  consists  in  using  for  roasting  s 
nace  similar  to  a  lime-kiln,  which  is  charged  with  ^  tons  of  ore  in  la 
to  which  a  gradually  increasing  heat  is  applied,  together  with  s 
heated  steam.  The  whole  charge  is  roasted  in  24  hours,  and  the  c 
then  crushed  and  amalgamated.  It  is  scaix^ly  i>ossible  that  this 
cess  should  effect  a  complete  desulphuiization,  so  long  as  the  ore 
lumps.  As  to  the  form  of  the  furnace  and  the  use  of  steam,  the; 
not  now,  except  perhaps  in  the  details  of  the  introduction  of  the  si 
A  similar  furnace  has  been  employed  in  the  north  of  Europe  for  a 
ing  iron  ores,  containing  traces  of  sulphur,  and  also  for  the  prcpan 
rousting  of  certain  silver  ores,  destined  for  |>eculiar  subsequent  1 
meut.  But  it  is  almost  or  quite  abandoned,  even  for  these  pun) 
while,  for  the  desulphurization  of  pyrites,  careful  ex])eriment8,  condi 
with  air  alone,  with  steam  alone,  and  with  both  together,  have 
to  the  general  conWction  among  European  metallurgists,  tnat  ih 
of  steam  does  not  confer  any  advantage.  Mr.  Hagan,  who  now  r 
sents  the  process,  has  recently  renewed  experiments  with  it  in  Colo 
and  his  first  reports  are  very  sanguine;  but  rn  view  of  the  theo« 
and  historical  objections  above  given,  I  prefer  to  wait  for  more  po« 
proofs  before  accepting  the  claims  of  the  method.  I  may  add  tha 
German  kiln  for  steam-roasting  had  one  advantage  which  the  Ame 
inventor  should  borrow;  it  was  continuous  in  its  oi)eration. 

Monnier^s  process. — ^This  inventor  roasts  the  finely  pulverized  ore 
an  addition  of  10  per  cout.  of  suli>hate  of  soda,  and  a  little  cop])eR 
similar  substances,  in  a  large  muffle  furna(^e,  eighty  feet  in  lei 
through  which  it  is  gradually  worked,  from  the  flue  to  the  fire-br 
The  object  is  to  convert  the  sulphides  of  copper  and  silver  intc 
phates;  and  the  roast  is  considered  complete,  wiien  only  a  small  an: 
of  suli)hate  of  ii-on  remains  undecomposed.  13}'  leaching  the  roj 
ore,  the  copper  and  silver  salts  are  extracted,  and  then  precipi 
from  their  solution  by  means  of  metallic  iron  and  copi)er.  The  tail 
contiiining  all  the  gold,  are  afterward  amalgamatetl  in  arrastr 
pans. 

The  principal  advantages  claimed  for  the  process  are  the  savi 
fuel  by  the  great  length  of  the  furnace;  the  saving  of  all  the  t 
metals,  including  sulphur;  and  the  promotion  of  oxidation  and  c 
phurization  by  the  use  of  sulphate  of  soda,  which,  at  the  same 
prevents,  to  some  extent,  the  formation  of  insoluble  silver  salts.  - 
the  saving  of  fuel^  it  is  true  that  if  comparison  with  a  common, 
muffle  furnace  is  intended,  this  one  must  be  more  economical ;  bi 
the  other  hand,  it  must  be  acknowledged  that  muffle  furnaces  of  < 
kind  consume  more  fuel  than  those  in  which  the  heat  is  applied  dii 
to  the  ore.    The  alleged  saving  of  ivU  the  useful  metals  is  not  born 
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by  facta  Lead  and  zinc,  for  instance,  are  not  saved  at  all,  and  gold  is  but 
imperfectly  sared  by  the  subsequent  amalgamation.  Silver  anil  copper 
are  completely  extracte<l,  unless  antimony  or  arsenic  is  present,  in  which 
ease  insoluble  salts  of  silver  will  be  formed,  which  remain  in  the  tail- 
ings, and  are  consequently  lost.  For  the  extraction  of  copper  the  process 
is  too  exiiensive  in  Colorado.  The  sulphur  can  be  saveil  by  manufac- 
turing sulphuric  acid,  but  this  could  be  better  done  with  other  furnaces. 
The  principles  of  this  process,  so  far  as  the  extraction  of  silver  and 
copper  is  conoerneil,  arc  i)erfectly  sound.  It  is,  in  fact,  the  identical 
method  introduced  i]i  Mansfeld,  Prussia,  in  1840,  by  Mr.  ZiervogeU  for 
the  treatment  of  the  so-called  Kupfertfchiefer^  or  copper-slate.  Mr.  Mon- 
nier,  I  believe,  has  added  the  sulphate  of  soda  as  a  new  feature,  but  this 
is  perhaps  unnecessaiy  for  ores  which  contain  a  large  amount  of  sulphides 
of  iron  or  copper. 

Lyon^s  smelting  wotIch. — ^These  works,  the  first  of  the  kind  in  Colorado, 
were  built  by  James  E.  Lyon  &  Co.,  and  their  example  would  have  been 
followe<l  had  not  the  irrational  and  defective  arrangement  of  the  estab- 
lishment, combined  with  several  other  circumstances,  rendered  prolitable 
operations  almost  impossible.  The  different  parts  of  the  works  were 
without  convenient  connection.  The  dressing  works  occupied  the  lowest 
level  of  all,  and  were  so  constructed  as  to  nHiuire  a  disproiK)rtionateIy 
large  number  of  workmen,  besides  involving  a  considerable  loss  of  ma- 
terial. One  continuous  jigger,  combined  with  a  shaking-table  and  a 
blanket- table,  the  whole  requiring  only  two  attendants,  would  have 
accomplished  more  work  with  less  waste.  After  concentration  the  ore 
was  conveyed  to  four  different  roasting  furnaces,  situated  far  apart,  and 
from  these  back  to  the  building  containing  the  two  smelting  furnaces. 
This  passing  of  the  mateiial  back  and  forwanl  conld  not  fail  to  involve 
loss  of  time  and  labor;  but  far  greater  harm  was  done  by  the  selection 
of  the  process  of  smelting  with  galena  and  subsequent  cupellatiou.  This 
required  the  ])urehasc  of  galena  at  high  prices,  and  was  attended  with 
serious  loss  of  precious  metals  in  the  slag.  In  the  summer  of  18GG  this 
process  was  given  up,  and  the  method  of  matte-smelting  (under  the  cir- 
cumstances the  l)est)  was  adopted.  Nevertlieless,  results  continued 
unfavorable.  During  eight  months  of  almost  uninterrupted  nuining 
only  from  80  to  100  tons  of  copper-matte  were  ])roduced,  and  at  last  the 
works  were  closed.  Afterward  the  furnaces  were  torn  down,  and  more 
than  100  tons  of  rich  matte,  which  had  leaked  through  the  badly  con- 
structed quartz  hearths,  were  found  under  the  supporting  masonry. 
This  loss  had  not  been  noticed  while  the  works  were  running.  If  the 
value  of  this  matte  be  added  to  that  of  the  oitirial  production  the  works 
will,  (lerhaps,  be  found  to  have  earned  a  small  profit  in  spite  of  the  disad- 
vantages enumerated.  Professor  UilFs  works,  a  short  distan(*e  below 
them,  have  now  been  numing  two  yeai*s,  with  moderate  profits,  owing 
to  the  careful  management  of  the  superintendent  himself,  and  the  expe- 
rience and  prudence  of  his  ehief  metalhirgist. 

The  Terrace  furnace. — This  furnace,  based  on  tlie  i)atents  of  (icrsten- 
hofer,  Partz,  and  Stetefeldt,  was  introduced  into  Colorado  in  the  sum 
mer  of  1866,  by  Mr.  Lyon,  and  tested  at  his  works  with  satisfactory  re 
suits.  Unfortunately,  however,  it  shared  the  fate  which  overtook  th«» 
whole  establishment,  and  it  has  thus  far  never  been  used  «'lsewhere  in 
the  Tcurritory.  Evidence  as  to  its  value  as  an  apparatus  for  roasting, 
Iireparatory  to  smelting,  is,  however,  abundant  from  (Germany  and  Eng- 
land, where  it  is  very  extensively  used.  In  its  usual  form  it  is  a  shaft 
fomace,  20  feet  high,  4  feet  by  1^^  in  the  clear,  and  closed  at  the  top  by 
an  arch.    The  pulverized  dry  ore  is  charged  by  means  of  a  groove<l  roller 
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tbroagh  a  slit  in  the  arch,  2  J  feet  long,  2^  inches  wide,  and  parallel  with 
the  short  side  of  the  furnace.  Below,  on  each  short  side,  are  two  fire- 
places which  serve  to  heat  the  furnace  at  the  commencement  of  the  cam- 
paign, and  whenever  the  quantity  of  sulphur  in  the  ore  is  insufficient  to 
maintain  combustion.  The  feeding  apparatus  is  so  arranged  that  when 
the  roller  stops  no  ore  can  enter  the  furnace,  while  an  increane  in  the  «4)oed 
of  the  revolving  roller  augments  the  quantity  of  ore  i>assing  through  the 
slit,  and  thus,  by  supplying  additional  sulphur,  elevates  the  temperature 
within.  The  free  fall  of  the  ore  is  hinderc<l  %  a  series  of  terraces  or 
shelves  extending  from  the  front  to  the  rear  w^all,  and  consisting  of 
equilateral  triangular  imsms  of  fire  clay  5  inches  in  width,  and  lying  so 
that  one  of  the  sides  is  uppermost  and  horizontal.  The  first  terrace  is 
directly  under  the  feed-slit,  and  upon  it  the  ore  accumulates  until  it 
reaches  its  natural  talus,  differing  for  different  materials  and  finenesses, 
but  averaging  for  sands  about  30^.  Eiglit  inches  lower  are  placed  two 
terraces  in  such  a  i>osition  as  to  receive  the  ore  sliding  from  the  first  on 
both  sides.  Upon  these  it  again  accumulates  and  slides  and  falls  to  the 
third  series,  consisting  of  three  teiTaces.  Below  these  are  fifteen  suc- 
cessive series,  alternately  of  six  and  seven  terraces,  so  that  the 
whole  number  in  the  furnace  amounts  to  103.  By  virtue  of  this  liind- 
rance  to  its  accelerated  fall  the  ore  remains  seven  or  eight  seconds  in 
motion,  and  exposed  in  a  finely  divided  state  to  the  oxidizing  influence 
of  the  ascending  air.  The  temperature  is  kept  up  by  tlie  combustion  of 
the  sulphur  in  the  ore,  and  therefore  dex>ends  upon  the  dniught  and  the 
rate  of  feed.  Since  the  whole  charge,  with  the  exception  of  a  small 
quantity  accumulated  on  each  terrace,  is  constantly  in  motion,  and  the 
quantity  in  every  part  of  the  fiu'nace  is  the  same,  nothing  disturbs 
the  uniformity  of  the  process  unless  it  be  a  casual  variation  in  the 
contents  of  the  ore.  This  can  be  counteracted  by  lociil  regulation  of 
the  supply  of  air,  effected  by  means  of  a  small  port  hole  in  the  front 
of  the  furnace,  over  the  end  of  each  terrace,  which  can  be  oi)eniHl  or 
closed  at  will.  A  single  workman  can  easily  attend  to  two  furnaces, 
the  feed  being  automatic,  and  the  result  is  much  less  dependent  upon 
his  attention  than  in  any  other  apparatus.  After  the  furnace  is  once 
in  operation  and  the  proper  rate  of  feed  and  draught  has  been  deter- 
mined by  experiment  for  the  particular  ore  treated,  it  will  run  for  a  long 
time  without  interruption^  and  if  the  ore  contains  sufiicient  sulphur, 
without  fuel.  The  campaigns  of  the  terrace  furnaces  at  Swansea,  Id 
England,  Fi*eiberg,  in  Saxony,  and  Mansfeld,  in  Pnissia,  usually  last 
eighteen  months.  The  capacity  of  the  furnace  is  measured  rather  by 
the  quantity  of  sulphur  to  be  burned  than  by  the  quantity  of  ore  charged. 
Since  the  temperature  must  not  be  allowed  to  rise  so  high  as  to  sinter  or 
melt  the  ore,  it  follows  that  ores  rich  in  sulphur  must  l^fed  more  slowly 
than  those  containing  less  sulphur.  In  Freiberg,  from  two  to  three  tons 
of  crude  and  dressed  sulphurets  are  roasted  by  each  furnace  in  twenty- 
four  hours,  while  in  Mansfeld,  where  copper  matte,  containing  far  leas 
sulphur,  is  treate<l,  the  daily  capacity  is  six  tons. 

Whether  the  terrace  furnace  (i>erhaps  inci^eased  in  height)  oould  be 
employed  to  roast  auriferous  ores  so  as  to  leave  the  gold  in  amalgama- 
ble  condition,  is  a  most  interesting  question,  as  yet  unsettled.  I  sincerely 
trust  it  may  be  tested  for  that  purpose,  since  in  every  other  respect  its 
great  simplicity  and  the  unsurpassable  cheapness  of  the  roasting  which 
it  effects,  the  expense  of  crushing  not  being  reckoned,  render  it  an  ad- 
mirable apparatus  for  the  treatment  of  low-gi*ade  oi*es  where  both  fuel 
and  labor  are  dear. 

JBrUckner^B  revolving  cylinder. — This  apparatus  is  fully  described,  espe- 
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daDy  in  its  appliontion  to  silver  ores«  in  a  subsequent  chapter  of  the 
present  report.  A  few  general  observations  will,  however,  be  appro|iri- 
ate  here.  This  furnace,  introcinoed  for  the  roasting  of  j;old  on^s  in  the 
sammer  of  1807.  achieved  a  substantial  smx'ess,  acvomplishin j;  all  that 
was  claimed  for  it  esi'ept  in  the  iini>onant  partiouhir  of  capurity,  whii-h 
had  been  rated  too  hij;h  by  tht*  inventor,  who,  on  the  strrn^^th  oi'  tlu' 
results  obtained  from  a  small  test  furnace  of  the  oajkiicity  of  one  Unu 
expected  the  lar^T  furnace:  to  treat  tive  tons  daily.  In  ai-tual  i)ra('ti<u*. 
two  and  a  half  tons  wt- rt'  roastcil  in  .4  houi-s.  Tins  reonoinical  ilcfect, 
though  it  did  mit  invalidate  the  metallnr^ieal  piiiu-iples  involved,  prt)b- 
ably  hindered  the  a<loption  of  the  proi'css  for  whii-h,  moreover,  as  i-iriztMis 
of  Colorado  assert,  the  iKitentees  claimetl  an  cxivssive  ii>yalty.  ^Ir. 
Briickner  himself,  however,  tivated  fi»r  a  lon^  time  the  most  ivfr.irtory 
ores  from  the  Bobtail,  lirijr^,  Hates,  iiivp»ry,  &o.,  extracting  from  ei;j:hty 
to  ninety  per  cent,  ot  the  assay  value.  He  announced  as  a  faet  estab- 
lished daring  these  oi^erations,  that  in  roasting  thesi^  ^ohl  ores  the  sul- 
phate of  copiH*r  must  Ik*  eutiivly  dtvomiMist-tl  in  onler  t*»  obtain  s:itis- 
factory  resnit^s  by  subsetjuent  amalgamation. 

Besides  the  small  capacity  of  the  Briiekner  cylinder,  however,  there 
iSci  metallurpcal  objection  to  this  jtroi-ess  as  applied  to  tirst-elass  ores 
namely,  the  loss  of  silver  and  eop|H'r.  A  small  ])ortion  of  the  silver, 
alloyed  with  gold,  is  saved,  and,  in  fact,  the  whole  of  it  coultl  be  by  a 
ehloridizing  roastin*r,  which  is  the  form  of  this  [)ix)ees.s  applied  to  silver 
ores  proper-  But  very  few  of  the  Coloratlo  p:oUl  oivs  eoutaiu  enoii*;:h 
silver  to  justify  the  adilitioual  expense  of  such  tix^tinent ;  hence  the  loss 
of  the  silver  combined  in  the  oiv  as  sulphuivt  is  for  the  present  unavoid- 
able- The  copiK-r  eould,  of  course,  Im>  sjivihI  by  eouvertinjr  the  ehaleo- 
pyrite  into  stdpuret  of  copjK^r  antl  leaehin^  it  out,  but  the  pixH'Css  would 
become  so  comp1icatc<l  and  ex|M*nsive  that  the  value  of  the  eopiHu*  wimhl 
not  cover  the  additional  eost.  The  value  of  silver  and  copiK*r  in  the  Ihst- 
class  ores  usually  ranges  from  $.'»(»  t4)  $40,  eoiii,  per  ton.  No  proeess 
which  cannot  protiuibly  extract  these  metals  should  be  employetl  on 
that  kind  of  ore,  however  suitable  it  may  be  for  those  which  contain 
bat  inconsiderable  amounts  of  silver  antl  eop|M^r.  The  siH'oud-chiss  iuvs 
of  Colorado  belong  to  the  latter  category,  and  tor  thesi^  the  nriiekiier 
cylinder  would  be  the  best  pi*ocess  hitherto  introduciHl,  if  only  the  cost 
of  treatment  by  it  could  be  nMlueed  to  $15  or  810  imt  ton.  This  diK's  not 
seem  to  me  impossible.  Mr.  Bhiekners  price  for  custom-work  was  $«(0. 
Estimating  this  as  85  above  cost,  we  have  8^^'>  Ihm*  ton  as  the  actual  ex- 
pense. His  works  were  on  a  very  sumll  sc*ale.  Twice  the  number  of 
tnmaoes  and  amalgamators  could  be  managed  by  the  siinie  number  «>f 
men  as  he  employed.  By  doubling  the  capacity  of  the  works  the  only 
expense  increase<l  would  bc^  that  of  fuel  and  tpiicksilver,  and  the  cost 
per  ton  wonld  be  reduced  at  le:ist  85.  To  iiu'ivase  still  further  the  ca- 
pacity of  the  cylinders  and  thus  dimiiiish  the  running  expense,  Mr.  Wol- 
ters  suggests  the  propriety  of  combining  these  cyhnders  with  tlie  terrace 
furnace.  A  preiiaratory  roasting  in  the  latter  would  remove  about 
fifty  per  cent,  of  the  sulphur  at  a  cost  not  exee<Mling  82  {ku*  ton,  includ- 
ing a  royalty  of  tifty  cents  jmt  ton.  Of  the  ore  thus  pivpaivd  I'our 
tons  can  easily'  \h*.  treated  daily  in  one  cylinder.  The  capacity  of  works 
0Dntaining  four  cylindei*8  would  thus  become  10  tons  instcsnl  of  10  tons, 
and  the  cost  of  the  cylinder  i-oasting  will  be  i-Ciluced  to  live-eighths  of 
820,  or  812  50  i)er  ton.  Adding  to  this  the  additionsd  exiK'use  of 
the  terrace  roasting,  conveying  the  on^  to  the  cylinder,  wear  and 
tear  of  the  latter,  &e.,  whicrh  could  not  exceed  8«5  iH>r  toti,  we  have 
815  50  ns  the  cost  of  treating  one  ton  of  oix'  by  the  combined  process. 
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This  may  be  compared  with  the  stamp-mill  treatment  on  the  average 
milling  ores  as  follows :  The  common  yield  obtained  from  one  ocMrd  of 
average  ore,  about  seven  tons,  is  six  ounces  of  gold,  worth  from  $120  to 
$1^  in  currency,  say  $125.*  According  to  the  highest  estimates,  this 
is  half  the  assay  value  of  the  ore.  Deducting  $25  for  mill  fees,  we  have 
a  net  yield  of  $100  from  seven  tons  of  ore,  worth  $250.  Working  this 
quantity  by  the  combined  i>rocess  indicated,  we  should  obtain  eighty- 
five  per  cent.,  or  $212  50,  at  a  cx)8t  of  $15  50  per  ton,  or  $108  50,  lea^iiig 
$104  as  the  net  yield.  The  difference  in  profit  is  not  very  great,  but  the 
production  is  largely  increased,  and  many  more  i>ersous  are  furnished 
with  employment.  If  $2,500,000  gold  bullion  are  produced,  for  instance, 
in  one  year  from  the  stamp-mills,  the  actual  value  of  the  ores  worked  in 

Jrobably  $5,000,000,  and  the  same  quantity  of  ore  might  have  produced 
4,250,000,  at  an  additional  gain  to  the  ]>roprietors  of  only  $80,000,  but 
to  the  public  of  $1,750,000.  There  can  be  no  doubt  that  such  an  in- 
crease of  the  bullion  production  would  greatly  improve  the  prosperity 
of  the  whole  country. 

According  to  this  suggestion,  the  aurifeitms  copper  and  iron  pyriten 
should  be  separated  into  three  classes,  the  first  containing  all  the  copper 
pyrites,  to  be  sold  to  the  smelting  works;  the  second,  consisting  of  iron 
pyrites  with  some  gangue,  to  be  treated  by  the  combined  tennce  fur- 
nace and  Briickner  cylinder;  the  third,  consisting  of  gangue  or  wall- 
rock  with  more  or  less  iron  pyrites,  to  be  sold  to  custom  stamp-mills, 
whenever  it  is  worth  enough. 

A  consolidation  of  interests,  both  in  mining  and  smelting,  seems  to  be 
the  most  necessary  step  in  tlie  direction  of  economical  and  profitable 
working.  One  of  the  best  lodes  in  the  country,  for  instance,  is  cursed 
with  a  dozen  companies,  eai^i  requiring  its  own  agent,  its  two  shafts,  it** 
separate  pumping  and  hoisting  apparatus,  its  stamp-mill,  &c.,  though 
one  agent,  a  tunnel  and  two  shafts  would  have  sufficed  for  all  the  works 
thus  far,  and  for  some  time  to  come.  This  most  important  ixifonu  must 
be  the  >vork  of  time.  The  principal  difficulties  lie  in  the  Inflated  nomi- 
nal capital  and  enormous  past  expenditures  of  the  companies,  the  desire 
of  each  to  get  the  best  bargain  in  such  a  consolidation,  and  iK>ssib!y,  the 
inclination  of  employes  to  hinder  an  arrangement  which  might  throw 
them  out  of  x)lace.  The  policy  of  consolidating  metallurgical  oi>eration8. 
other  than  those  of  stamps  and  i>ans,  is  equally  wise  and  necessary. 
The  success  of  Professor  Ilill's  smelting  worksj  and  of  the  reduction 
works  of  Steward  and  of  Huei>eden  &  Co.,  at  Georgetown,  are  illusti-a 
tions. 

ProfcHsor  HilVs  tcorl's. — These  works  are  located  half  a  mile  below 
Black  Ilawk,  on  Clear  Creek,  and  have  been  in  operation  about  two 
years.  They  are  owned  by  an  eastern  company  and  sux>eriutended  by 
Professor  N.  P.  Hill,  formerly  of  Brown  Universit}-,  to  whose  excellent 
business  management  their  success  is  largely  due.  Professor  Hill  em- 
ploys a  skillful  German  metallurgist  to  manage  the  technical  operations. 
The  works  consist  of  two  rcA-erberatories  for  roasting  and  two  for  smelt- 
ing, together  with  roast-heaps  in  the  open  air.  There  is  also  a  terrace 
furnace,  which  has  never  been  used.  The  process  employed  is  prelimi- 
nar^'  roasting  in  heaps  and  in  furnaces,  and  subsequent  smelting  to 
matte,  which  is  then  shipped  to  Swansea,  England,  for  further  treat- 
ment. The  copper  in  the  matte  pays  the  cost  of  transportation  and  final 
extraction.    The  roasting  furnaces  have  three  hearths  each,  arrangecl  in 

*  This  calculation  is  made  with  gold  at  l.'K)  to  135.    A  faU  in  the  price  of  gold  de 
creaaeB  the  carreocj  valnes  bat  not  necessarily  the  mUl  fees,  wages,  &.o.,  at  least  not 
immediately. 
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Btair-form,  and  holding  separate  charges.  The  two  roast  seven  to  eight 
tons  in  24  hoars.  The  common  reverberatories  for  smelting  receive  each 
a  charge  of  two  tons  roasted  ore,  partly  from  the  roast-heaps  and  partly 
from  the  reverberatories,  every  eight  or  ten  hours.  The  resulting  matte 
contains  forty  per  cent,  of  copper.  The  lump  ore  is  rousted  in  heaps  for 
six  or  eight  weeks,  and  then  crushed  with  rollers,  and  mixed  with  the 
ores  roasted  in  the  reverberatories.  The  latter  are  mainly  tailings,  and 
are  of  course  in  finely  pulverized  form  when  purchased. "  For  ores  are 
so  mixed  for  smelting  as  to  flux  themselves ;  this  being  necessary  on 
account  of  tho  lack  of  lime  or  other  fluxes  in  the  neighborhood.  The 
theory  of  the  process  is  that  a  portion  of  the  sulphur  l^iug  removed  by 
the  preliminary  roasting,  sufficient  remains  to  foim  a  matte,  while  the 
oxide  of  iron  and  earthy  material  constitute  a  slag.  The  poorer  tail- 
ings, which  are  purchased  by  the  works,  do  not  pay  for  treatment;  but 
they  are  necessary  to  mix  with  the  others.  The  following  was  the  scale 
of  prices  last  autumn.  I  am  informed  that  special  bargains  are  some- 
times made  more  favorable  to  the  miners ;  and  it  is  my  impression  that 
this  scale  has  been  advanced  as  a  whole  within  the  last  few  months ;  but 
I  have  no  definite  reports  on  the  subject,  and  can  only  say  that  l^rofessor 
Hill  would  probably  he  willing  at  any  time  to  give  more' for  rich  ores,  if 
he  could  be  assured  of  a  steady  supply,  insuring  the  uninterrupted  ope- 
ration of  his  furnaces.  But  this  has  been  hitherto  impossible.  None 
of  the  mines  are  in  such  a  condition  of  steady  productiveness  as  to  make 
fixed  contracts  for  the  delivery  of  first-class  ore.  Indeed,  the^re  thus 
far  sold  to  these  works  does  not  constitute  more  than  one  per  cent,  of 
the  amount  worked  in  stamp-mills.    The  scale  is  as  follows : 

For  ore  contaiuinc  per  ton —  Is  paid,  of  the  value — 

2  onncea  gold SiO  per  cent. 

3  onncen  gold 30  per  cent. 

4  oances  gold 40  percent. 

5  oanco8  gold 45  per  cent. 

6  onnc-08  gold 50  per  cent. 

For  silver,  seventy-five  cents  i)er  ounce  is  paid,  after  deducting  as  many 
ounces  of  silver  as  there  are  i)er  cent,  of  copi>er  in  the  ore.  Fov  copper 
$2  for  each  per  cent.,  deducting  one-half  i>^  cent.  £i*om  the  amount  indi- 
cated by  wet  assay.  !No  account  is  taken  of  quantities  less  than  one 
ounce  of  silver,  one  i)er  cent,  of  copper,  or  one-quarter  ounce  of  gold. 
The  above  rates  ai-e  in  coin. 

It  is  understood  that  Professor  Hill  will  before  long  enlarge  his  works, 
so  as  to  treat  his  mattes  ui>on  the  spot.  This  can  probably  be  done  with 
profit  by  using  chamber  acid,  manufactured  from  the  sulphurous  fumes 
of  the  roasting  process,  and  by  shipping  the  copper  to  market.  Possibly 
the  torrace  furnace  may  play  an  imi)ortant  part  in  this  modification  of 
the  present  system. 

The  gtamp-milis. — ^The  general  subject  of  stamp-mills  is  discussed  in 
another  iMirt  of  this  report.  A  few  particulars  will  be  here  given  a«  to 
the  type  of  mills  usual  in  Coloi*ado.  These  are  simple  in  construction, 
and  geueniUy  well  built,  so  far  as  solidity  and  convenience  of  construc- 
tion are  concerned,  but  not  always  calculated  in  ]>roportions  to  corre- 
spond with  the  requirements  of  the  process  employed  and  the  particular 
ore  treated.  Iron  stems,  collars,  heads  and  shoes,  are  universally  em- 
ployed. The  weight  of  the  stamp  varies  from  400  to  800  pounds,  a  pre- 
ference being  shown  for  the  heavier  weights ;  or  rather,  these  being  at 
present  the  most  common.*    Tbe  usual  fall  is  10  to  14  inches,  and 

*  Eoghieen  traveUng  in  Colorado  have  too  often  confounded  tho  use  of  a  particular 
apparatiu  or  jiatteni  with  h  preference  fur  it.    Tlie  fact  iA,  there  aTf^  («!vr  \ivm\^  Vci ^^<> 
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the  average  number  of  blows  25  to  30  per  minnte.  Many  batteries 
however,  are  ran  as  slow  as  19  per  minnte,  and  some  at  15.  The 
secret  of  this  extraordinarily  low  speed  is  probably  a  desire  to  catch  an 
much  gold  as  possible  iu  the  battery,  and  to  avoid  swift  currents  on  the 
copper  plates.  Yet,  these  objects  could  be  better  attaiuetl  by  lueaiiM^ 
which  would  not  so  directly  interfere  with  the  efiiciency  of  the  stamp- 
batteries.  The  stamps  play  iu  cast-iron  mortars  upon  movable  dic^. 
There  is  a  sort  of  superstition  among  American  mill  men  in  favor  of  these 
loose  dies,  instead  of  the  solid  single  die-plate  of  the  Germans,  which  can 
be  turned  when  worn,  and  eves  when  woni  out,  is  worth,  in  proportion 
to  its  (\'eight,  just  as  much  as  at  first.  The  mortar-boxes  contain  amal- 
gamated copper  plates  before  and  behind  the  stamps.  The  sci*een8  are 
of  punched  copper  or  Kussia  iron,  or  of  wire.  Before  the  batteries  are 
the  tables  carrying  the  copper  plates  and  blankets.  These  are  generally 
inclined  about  V^ ;  but  they  are  not  adjustable.  Increasing  the  width 
and  diminishing  the  inclination  of  these  tables  would  permit  the  swittei* 
running  of  the  stamps,  and  obviate  many  objections  urged  against  that 
plan.  At  present  rates  of  speed,  a  battery  of  five  stamps  will  crush  only 
half  a  ton  of  pyritic  ore,  or  three-quarters  of  a  ton  of  siuface  quartz  i)eV 
stamp,  in  24  hours. 

The  tables*  are  lined  with  amalgamated  copper  plates,  whicli  are  pif - 
pared  generally  by  washing  the  copper  plates  (after  they  are  fastened 
on  the  table)  with  a  strong  solution  of  cyanide  of  potassium  until  a  bright 
surface  is  obtained,  and  Uien  rubbing  on  mercury,  the  tables  then  iKnng* 
covered  with  a  mixture  of  lime  and  sal-ammoniac  until  used.    The  ope- 
ration of  rubbing  on  mercury  is  repeated  several  timei).    On  first  rim- 
ning  over  ore,  a  large  amount  of  the  gold  is  taken  up  and  remains  perma- 
nently on  the  plates,  gold  amalgam  readily  settling  fast  on  solid  bodies.. 
Below  the  copper  plates  are  laid  the  blankets  for  catching  the  amalgam 
which  is  carried  over  the  tables.    The  mass  which  passes  the  blanket.si> 
is  either  lost,  or  collected  in  tanks  and  huddled  or  washed  in  a  nithei* 
primitive  manner. 

About  two-thirds  of  the  gold  obtained  is  found  on  the  copiK*r  plate&s 
which  are  inside  the  mortars.  The  amalgam  is  obtained  by  scraping; 
the  plates  with  rubber  scrapers,  after  which  more  mercury  is  thrown  on 
the  plates.  The  tables  are  cleared  once  in  12  or  once  in  24  hours.  Thi' 
blankets  are  washed  in  tanks  usually  about  every  half  hour.  The  blanket 
tailings  thus  obtained  are  generally  amalgamated  in  pans,  the  Bartola 
being  the  favorite. 

It  is  impossible  to  state  accurately  what  percentage  of  the  gold  is  lo^t 
in  milling,  as  few  assays  are  made  either  of  the  crude  ore  or  of  the  tail- 
ings; but  that  a  very  large  amount  is  lost  cannot  l>e  doubted,  and  this 
loss  probably  varies  from  30  to  70  per  cent.,  according  to  the  nature  of 
the  ore.  None  of  the  silver  is  saved,  except  a  small  quantity,  which, 
being  obtained  in  the  gold,  merely  diminishes  the  value  of  the  latter 
metal. 

There  are  some  variations  from  the  above  in  some  of  the  mills.  Foi 
instance^  in  one  case  the  ore  from  the  battery  is  passeil  over  a  shaking 

rado  (or  anywhere  elsci)  which  would  not  bo  alterod  in  some  particulont  if  their  pro- 
prietors ha(l  them  to  build  over  again.  They  wisely  make  the  best  of  whatever  mn- 
chinery  chance,  or  former  owners,  or  tempting  auctions  have  endowed  them  with.  Tbt; 
7onng  Rtndeuty  in  making  notes  of  such  establishments,  would  do  well,  frauldy  to  avk 
the  superintendents  this  question :  **  What  would  you  change,  if  you  had  thia  to  do 
again  r'  The  answer,  if  honestly  and  iutelligt^ntly  given,  would  contain  the  best  gift 
that  experience  can  bestow  upon  science. 

*  Tliitf  description  is  partly  taken  from  the  columns  of  the  Engineering  and  Milling 
J^'2Tunl,  iu  tht;  letters  of  the  corrcsiK>udeut  before  mentioned. 
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table  of  the  Keith  pattern,  t.  e.y  with  a  bottom  of  corrugated  plates.  The 
mass  from  the  tables  passes  into  Cornish  buddies  for  concentration,  and 
is  then  amalgamated  in  Bartola  pans.  This  method,  however,  does  not 
seem  to  work  particularly  well,  and  mill  men  generally  seem  inclined  to 
stick  to  the  stamps  and  stationary  tables.  Attempts  to  work  over  the 
tailings  from  the  mills  are  now  beginning  to  be  made,  and  thus  undoubt- 
edly much  precious  metal  will  bo  saved,  some  of  the  tailings  being  quite 
rich.  Among  other  experiments  at  the  Black  Hawk  mill,  the  Bittiuger 
percussion  table  is  being  tried.  In  this  case  much  doubt  as  to  the  suc- 
cess of  the  table  had  l^n  expressed  by  spectators,  but  the  machine, 
when  I  saw  it,  had  not  had  a  fair  trial,  the  experimenter  not  having  the 
time  to  give  the  requisite  amount  of  attention.  The  table  has  been  a 
decided  success  in  Europe  for  certain  classes  of  ores. 

An  article  published  lately  in  the  Central  City  Begister  defends  the 
stamp-mills  against  the  charges  of  experts  from  California  and  the  East. 
The  writer  says : 

Wbile  we  recoffnizo  a  certain  Talne  in  every  improvement,  and  intend  always  to  give 
the  right  hand  of  feUowship  to  every  process  introdnced  in  which  there  is  a  probability 
of  0UCO6M,  we  hold  to  continuing  our  present  modes  for  ceneral  use  until  demonstration 
ill  our  own  country  and  upon  our  own  ores  proves  that  a  di£ferent  mode  will  make 
more  net  money.    That  many  of  our  older  mills  are  inefficient  and  need  rebuilding  is 
past  all  doubt,  but  as  this  process  is  constantly  going  on,  and  as  the  new  mills  being 
erected  are,  almost  without  exception,  pot  up  in  a  go^,  substantial  manner  by  persons 
thoroughly  versed  in  the  miUing  of  our  ores,  we  hope  there  will  be  no  fturthcr  changes 
in  the  laahion  than  such  as  are  suggested  by  practical  experience  upon  our  own  ground. 
We  often  hear  how  milling  is  done  in  California  and  Nevada,  as  if  their  modes  must 
necessarily  produce  the  same  results  here.    First  and  last,  wo  have  had  a  host  of  Pa- 
cific coast  men  here  to  instruct  us;  and  formerly  each  coming  man  was  hailed  as 
another  Moses  to  lead  us  out  of  the  wilderness.    The  mode  of  pan-amalgamation,  as 
practiced  by  Mr.  Hitchens,  is  highly  spoken  of  by  gentlemen  from  Clear  Creek  County, 
and  wo  trust  that  his  success  will  at  least  partially  compensate  for  the  useless  ex- 
penditures heretofore.    Others  of  our  citizens,  not  pra<;tical  mill  men,  have  argued 
for  years  that  we  should  increase  the  speed  of  our  stamps  to  (K)  or  70  drops  per 
minute,  because  they  have  done  so  in  California.     In  offering  this  advice  tliey  have 
assumed  two  things:  first,  that  oar  ores  and  the  condition  or  the  gold  in  thuni  were 
practically  similar  to  those  of  California;  and  secondly,  that  all  of  our  own  ores  are 
alike  in  their  composition  and  in  the  condition  of  the  gold  in  them.    Both  of  these 
aasiunptiona  are  untrue.    All  the  evidence  goes  to  show  that,  as  a  rule,  the  ores  of 
Colorado  contain  more  sulphurets  than  those  of  California,  aii<l  that  the  gold  in  the 
former  is  more  finely  subdivided  than  in  the  latter.    Whoever  leaves  these  facts  out  of 
the  question  argues  from  false  premises.    From  the  universal  experience  of  mill  men, 
it  may  be  confidently  asserted  that  no  given  number  of  drops  per  minute  can  or  ought 
to  be  adopted  for  all  of  our  ores.    Every  experionc<Hl  mill  man  knowH  that  with  soft-, 
decomposed  ore,  whether  surface  or  otherwise,  and  where  the  gold  is  very  line  and  the 
ore  hard  or  soft^  a  slow  rate  of  motion  is  necessary  to  do  the  best  work.    It  is  equall,T 
weU  underBtooa  that  a  fast  motion  is  necessary  for  the  besit  work  where  the  ore  is  hard 
and  the  gold  is  coarse.    Experiment's  at  the  Kip  «&:.  Buell  mill,  on  Bobtail  ore,  showed 
that  as  the  number  of  drops  per  minute  was  increased  from  ;K)  to  60  there  was  a 
marked  improvement  in  the  yield  per  conl,  as  well  as  an  increase  of  the  amount 
cruiihedy  while  another  mill  running  upon  the  same  ore  diminished  its  yield  while 
Tunning  at  a  slower  rate  each  successive  week.    On  the  other  hand,  the  ore  from 
Stalkers  claims  on  the  California  yields  an  ounce  per  conl  more  under  the  heavy 
■tamps  of  the  Black  Hawk  Company's  mill,  running  16  drops  per  minute,  than  it 
will  under  the  lighter  ones,  running  3*2  drops  per  minute.    Running  at  60  or  70 
per  minute,  it   is  doubtful  if  it  would  pajr  for  crushing.     The  first  experiment 
prared  that  Bobtail  ore  shonld  be  run  on  high  motion,  and  the  other  example  thai 
Stalker's  California  does  better  on  slow  motion.    Simply  this  and  nothing  mon),  unless 
by  inference  that  there  is  a  wide  difference  in  the  ore  or  in  the  conditiou  of  the  gold 
ia  the  ore  from  two  deep  mines,  and  that  a  corresponding  difference  is  necessary  in 
this  mode  of  treatment. '   Is  anybody  who  attempts  t.o  instruct  the  community  so 
ignorant  as  to  demand  that  a  mill  running  on  soft  snrface  ore  or  dirt  should  run  60 
or  70  drops  a  minute  T    Every  man  of  any  experience  knows  that  such  a  motion  on 
neh  ore  would  convert  a  batter>-  into  a  steam  churn.    He  would  do  better  to  sluice 
his  dirt  at  once.    We  do  not  wish  to  be  understood  as  opposing  high  motion  when  it 
can  be  employed  without  diminishing  the  yield,  but  we  are  confident  th.it  the  gront'Ost 
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obstacln  to  a  f^enl  inoreaae  of  aimed  lien  in  the  fineuefw  of  the  gold  in  our  of«fl|  and, 
rBCO{i:uizing  this,  tho  men  who  famish  the  ore  to  our  cuBtom  luilla  demancl  a  Mow  rate 
of  motion.    It  has  been  attemptecl  of  late  to  make  a  point  against  our  mills  on  the 
ground  of  leaky  batteries.    On  this  point  wo  have  the  testimony  of  a  machinist  whose 
business  it  is  to  repair  and  imild  mills.    It  is  his  opinion  that  not  one  batterr  in  six 
leaks  at  all.    Bnt  supposing  that  half  of  them  do,  which  snpi>ositiou  must  satisfy  tho 
most  greedy  grumbler,  tho  loss  of  gold  by  this  means  is  ordinarily  bnt  a  trifle  as  com- 
pared with  tho  whole  loss.    This  is  universal  experience,  as  has  been  prove<l  scores  of 
times,  by  providing  a  receptacle  for  tho  leakage  and  afterward  carefnlly  i>auuing  it 
down.    Ot  courHo  there  are  some  exceptions,  as  has  been  proved  by  large  *'  clean-nps^ 
ai'ound  old  mills.    But  the  leakiest  mill  wo  over  saw  was  one  of  six  stamps  that  had 
saved  $30,000  in  gohl.    It  required  about  the  amount  of  a  [uiir  of  blankets  to  calk  up 
around  the  housing,  and  yet  after  its  removal  an  expert  in  tht"  business  was  called  to 
know  what  he  would  give  for  tho  clean-up  around  the  l>attery  sill,  and  after  a  half 
day's  examination  he  said  that  $100  might  lie  got  out,  but  it  would  cost  $150  to  get  it 
So  much  for  the  catchword  of  leakv  batteries.    They  are  growing  1<»hs  and  Invs  every 
month,  and  that  by  simply  doing  the  work  Ix^tter  without  addini;  to  the  height  and 
'expense  of  t\u*.  mortars.    One  going  into  the  Black  Tlawk  mill  and  tuM'ing  the  water  on 
the  floor  next  to  the  batteries  might  think  thoy  leaked,  but  if  ho  will  t^ike  the  trouble 
to  examine  the  11  vo  mortars  that  have  just  been  removed  to  give  jdace  to  othrm  with 
lighter  stamps  ho  will  see  that  those  live  have  not  leaked  a  dnm.    A  leak  between  the 
batteries  ami  tho  tables  is  much  more  conmiou  than  around  the  housing,  but  only  in 
rare  instances — none  t-hat  wo  know  of  at  this  time— amounts  to  anything  wortli  men- 
tioning.   Our  opinion  is  that  a  thousand  times  as  much  gold  is  lost  by  irregnlar  feed- 
ing as  by  leakage.    Whoever  will  invent  a  cheap  af^ustable  self-feeder  will  be  a  ben- 
efactor.   It  is  a  libel  on  our  country  to  assert  that  we  are  **  following  a  fiishion 
blindly."    Wo  aro  simply  holding  fast  to  the  methoils  that  arc  the  best  for  us,  and 
adding  such  improvements  as  aro  tried  and  found  valuable.    During  the  past  year  a 
largo  number  of  new  mills  have  been  put  up,  not  by  stupid,  inexperienced  men,  but 
by  those  who  have  beeu  taught  both  by  failure  and  success,  and  men  who  know  hotr 
to  squeeze  as  many  net  dollars  out  of  a  load  of  rock  as  their  would-be  instructorsi 
Many  improvements  have  been  sulopted,  among  which  arc  the  planing  of  the  uiortan 
wherever  a  joint  is  to  bo  made  with  wood,  the  introduction  of  a(I,iustable  guides,  and  the 
adoption  of  the  double-faced  collar.    New  motbo<lR  of  concentrating  tailings  have  been 
adopted,  and,  if  found  snccessfnl,  will   1r^  generally  used.    Wo  si^o  no  dispositiou 
among  our  mill  men  t4>  bo  self-opinionattHl  or  old-fog^'ish.     Experience  luis  taught 
them  to  hasten  very  slowly  in  taking  the  a<lvico  of  those  whose  PXiK»rieuce  has  been 
in  another  Held,  and  they  are  right.    It  is  not  a  radical  change  in  our  modes  or  ma- 
chinery that  is  wanting  for  our  increased  an<l  permanent  i)ro8|H»rity  so  much  as  the 
careful  and  economical  use  of  what  wo  already  have,  and  a  moiv  general  mloption  o( 
improvements  that  have  bi^eu  tricil  here. 

There  is  one  other  direction  in  which  we  may  perliapH  look  for  useful 
inventions  to  render  the  treatment  of  anriferous  pyritic  ores  of  medium 
grade  both  chea|)er  and  more  effective.  I  refer  to  the  new  development 
of  pan  amalgamation  with  the  judicions  and  adequate  use  of  ciheiuicals. 
The  practice  hitherto  has  generally  been  to  add  chemiciils  in  aach  pro- 
portions as  to  have  no  real  chemical  action  on  the  whole  m»88  of  pnlp. 
The  Empire  mill  in  (Irass  Valley,  California,  now  employs  a  iwin  pro- 
cess for  sulphurets,  which  is  asserted  to  be  far  cheaiH^r  tiian  chlorina^ 
tion,  and  almost  equally  effective.  The  capabilities  of  the  pan  amalga- 
mation are  certainly  not  yet  fully  api)i'eciated ;  and  the  exi)erienoe  of 
the  Janin  Brothers  with  the  sulpiiuret  of  silver  slimes  at  Virginia  City, 
Nevada,  together  with  these  i-eports  from  California,  lead  me  to  autici- 
pat<3  some  decided  advance  in  that  direction.  In  the  increiising  scarcity 
of  fuel,  it  must  be  borne  in  mind  that  all  mechanical  processes  which 
can  bo  earned  on  by  water,  or  even  wind-power,  have  a  8i)ecial  claim  to 
consideration.  As  the  treatment  of  sulphurets  in  Coloi-ado  has  always 
been  an  economical  rather  than  a  metallurgical  problem,  I  will  add  Uuit 
small  pans,  in  my  opinion,  though  they  may  answer  all  theoretical  re- 
quirements, will  tjEtke  too  much  power  and  do  too  little  work  to  solve  the 
practical  question  successfully. 

The  latest  advices  I  have  ivxjeived  from  (ri1])in  County  give  the  num- 
ber ot  mills  and  stamps  running  at  the  end  of  November  1860,  as  shown 
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e  following  table.    It  was  then  c<mlidently  expected  that  all  these 
woold  eontinae  operations  daring  the  winter : 
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B  totals  of  these  figures  are :  Mills,  29 ;  stamps,  624 ;  cords  of  ore 
lecl  per  week,  421.  Estimating  seven  tons  to  a  cord,  we  have  2,947 
of  ore  crushed  per  week.  It  must  be  noted,  however,  that  a  few 
are  not  embraced  within  this  list;  the  number  being  six,  if  I  am 
ctJy  informed.  This  would  make  the  whole  nnmber  of  mills  mn- 
thirty-five,  while  the  number  of  stamps  and  the  amount  of  ore 
led  i)er  week  would  also  be  somewhat  increased.  Probably  700 
ps  and  3,250  tons  of  ore  per  week  would  be  a  fair  statement  of  what 
ing  done.  This  is  the  winter  basis,  and  does  not  inchide  the  mills 
1  run  during  the  summer,  and  are  now  shut  down  for  the  winter. 
?vada  City  alone  this  amounts  to  60  stamx)s. 
e  average  amount  of  ore  crushed  per  week  to  the  stamp  is  4^\  tons, 
I  of  a  ton  per  day  to  the  stamp.  The  heaviest  stamps  in  use 
1  850  i>ound8,  drop  15  times  per  minute,  and  crush  an  average 
e  stamp  of  3^  tons  per  week.  The  lightest  stamps  used  weigh 
ounds,  drop  30  times  per  minute,  and  crush  an  average  to  the 
p  of  4f  tons  per  week.  Stamps  weighing  450  pounds,  dropping 
mes  per  minute,  crush  4^  tons  to  the  stamp  per  week;  di*opping 
mes  i)er  minute,  crush  4^  tons  to  the  stamp  per  week.  The 
ist  speed  of  stamps  weighing  500  i>ounds  is  40  drops  per  min- 
ind  the  amount  of  ore  crushed  is  4^^^  tons  to  the  stamp  per  week, 
lowest  speeil  of  500-iK)und  stamps  is  24  drops  per  minute,  and 
unount  of  ore  crushed  is  ^}  tons  to  the  stamp  per  week.  The 
ige  speed  of  eight  mills  running  500-pound  stamps  is  31  drops 
ninnte ;  the  highest  speed  of  550-pound  stami^s  is  40  drops  per 
ie,  crushing  an  average  of  10^  tons  to  the  stamp  per  week. 
lowest  speed  of  550-i>ound  stamps  is  30  drops  \)er  minute,  crush- 
1  one  mill  5}  tons  per  week  to  the  stamp,  and  in  another  o^j  tons 
reek  to  the  stamp.  It  will  be  noticed  that  the  heaviest  stamps, 
ing  at  the  lowest  rate  of  speed  of  15  drops  i>er  minute,  cnish 
3J^  tons  to  the  stamp  i>er  week,  while  the  average  stamps,  weigh - 
ioO  pounds,  and  dix>pping  40  times  per  minute,  ciiish  lO^^j  tons 
0  stamp  per  week.  This  gives  a  difference  in  favor  of  the  ifghter 
ps  and  faster  drop  of  7-^q  tons  i)er  week  to  the  stamp. 
long  the  large  comi)auies  working  are  the  Smith  &  Parmeleo, 
^  Black  Hawk,  ancl  Consolidated  Gregory.  The  Ophir,  GriuuoU 
y  Mountain,  Sensendeifer,  Xarragansett,  and  a  T\v\u\\M^x  o^  ^o\\\- 


368     IflNES  AHD  MININa  WEST  OF  THE   ROCKY   MOUNTAINS. 

panies  on  the  Bobtail  are  shut  down,  Among  the  really  sacoesafid 
mines  are  the  California  and  U.  P.  E.,  which  are,  and  have  been,  yield- 
ing their  owners  large  profits.  As  they  are  private  and  personal  enter- 
prises it  is  exceedingly  difficult  to  get  any  figures  for  publication.  The 
celebrated  Coaley  lode  is  probably  not  surpassed  in  Colorado  as  a  pay- 
ing silver  mine.  Its  total  yield  this  season  has  been  about  $66,000.  Of 
this  amount  $16,000  were  realized  from  forty  tons  of  ore,  at  an  average 
of  $400  per  ton. 

The  average  price  for  crushing  ore  is  $30  per  cord.  The  supply  of 
ore  during  the  past  summer  has  been  about  equal  to  the  demands 
of  the  mills,  and  is  probably  now  in  excess.  The  shutting  down 
of  so  many  of  the  Nevada  mills  necessitates  the  hauling  of  a  good 
deal  of  ore  from  lodes  in  that  vicinity  to  Black  Hawk  for  crushing. 
This  is  atfended  with  an  expense  which  cuts  down  the  profits  to  a  very 
small  percentage.  The  late  operations  at  the  Briggs  mill  ought  to  be 
mentioned  here,  as  they  throw  much  light  on  the  relative  merits  of  heavy 
stamps  with  slow  motion  and  light  ones  run  at  high  speed.  They  had 
l>een  taking  out  their  old  stamps  and  are  putting  in  new  ones.  Twenty- 
five  were  in  operation,  and  twenty-five  more  were  expects  to  run  in 
a  few  weeks.  The  mill  formerly  contained  50  stamps,  weighing  650 
pounds,  and  dropping  22  times  per  minute.  With  this  mill  they  crashed 
36  cords,  or  252  tons,  per  week.  The  25  new  stamps,  woiglung  550 
pounds  each  and  dropping  40  times  per  minute,  are  doing  the  same 
work  as  by  the  old  50,  and  with  all  the  50  new  ones  in  operation  tbe 
capacity  of  the  mill  will  doubtless  be  doubled. 


CHAPTER  LIII. 

CLEAR  CREEK  COUNTY  AND  THE  SILVER  mNES. 

The  first  mines  in  this  county  were  discovered  as  early  as  1859,  and 
both  gulch  and  lode  mining  were  quite  brisk  at  Idaho  City,  Mill  City, 
and  Empire.  All  the  lodes  found  during  that  time  were  gold-bearing, 
and  some  of  the  Idaho  and  Empire  gold  lodes  are  worked  at  present  to 
good  advantage.  Near  Georgetown  several  lodes  were  discovered  at 
the  same  time ;  and  tbough  every  one  has  since  turned  out  to  be  a  sil- 
ver-bearing vein,  all  were  first  worked  for  gold.  A  small  stamp  mill 
was  erected  in  18G3 :  and,  according  to  trustworthy  statements,  sluicing 
on  the  Grifiith  lode  paid  well.  In  sinking  down  on  these  lodes,  tbc 
amount  of  gold  in  the  ore  rapidly  decreased,  and  at  present  there  is 
hardly  a  trae^  of  it  left.  Quite  recently  a  lode  has  been  found  between 
Empire  and  Mill  City,  near  the  forks  jof  Clear ICreek,  the  surface  ore  of 
which  contains  five  ounces  of  gold  besides  about  $2()0  in  silver  per  ton. 
Strangely  enough,  the  ore  from  this  lode  shows  very  little  copper  or 
iron  pyrites,  while,  as  far  as  my  knowledge  goes,  all  the  other  lodes 
carried  a  good  deal  of  one  or  the  other,  or  both,  of  these  minerals. 
Nearly  all  the  lodes  discovered  around  Georgetown  (called  at  that 
time  Elizabethtown)  during  the  first  two  or  three  years  were  bought  up 
by  eastern  capitalists;  several  stock  companies  were  formed,  but, like 
too  many  of  their  predecessors  in  Colorado  mines,  they  did  not  accom- 
plish anything.  In  this,  as  in  the  other  counties,  large  sums  were  paid 
for  undeveloped  property  ;  many  tons  of  worthless  machinery'  were  sent 
out^  large  mill-buildings  were  erected  before  the  mines  were  able  to 
siupply  them ;  and  the  whole  was  managed  by  agents,  generally  iucomp^ 
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tent  and  without  experience  in  the  business.  Only  one  of  these  companies 
is  at  present  in  a  healthy  and  thriving  condition.  This  one  confined 
operations  exclusively  to  the  development  of  what  was  thonght  to  be  its 
^est  property.  Not  having  wasted  money  foolishly,  it  had  the  means 
to  erect,  of  late,  large  dressing  works,  managed  by  a  competent  super- 
intendent, and  its  operations  are  now  in  a  promising  condition. 

The  first  prospecting  for  silver  ore  was  done  in  18G4  by  Messrs.  Steele, 
IIufi*,  and  Layton,  from  Empire,  and  the  discovery  of  the  Belmont  lode, 
on  McGIellan  Mountain,  was  the  immediate  result.  Several  assays  niiide 
of  the  surface  rock  yielded  several  hundred  dollars  i)er  ton ;  and  iM5 
tons  worked  by  Garrott,  Martiue  &  Co.,  in  the  fall  of  1867,  yielded  8619  34 
in  coin.  At  present  the  company  is  putting  up  one  of  William  Bruck- 
ner's cylinders ;  a  poor  streak,  however,  has  been  met  with  in  the  mine. 

Daring  the  next  two  yesirs  there  was  a  perfect  rush  to  the  silver  mines 
from  all  the  other  counties,  and  a  large  number  of  good  lodes  were  dis- 
covered on  nearly  every  hill  around  Georgetown.  Several  smelting  con- 
cerns were  erected  during  that  time,  none  of  which,  however,  were  able 
to  beneficiate  the  ore  to  advantage.  In  18G7,  the  active  development  of 
some  of  the  prominent  lodes  was  commenced,  and  work  ha^been  carried 
on  since  that  time,  at  the  Equator,  Terrible,  Baker,  Brown,  Coin,  Clift, 
Griffith,  and  some  others  of  less  importance.  The  work  being,  however, 
at  most  exclusively  confined  to  sinking  shafts  and  driving  tunnels,  the 
whole  amount  of  ore  mined,  up  to  April  1, 1809,  does  not  exceed  1,100 
tons,  which,  at  the  lowest  estimate,  yielded  $250,000  in  coin.  At  pi*es- 
ent  some  of  the  lodes  are  in  tolerably  good  shape  for  working,  and  very 
likely  the  amount  of  ore  mined  this  year  will  be  four  or  five  times  as 
large  as  the  whole  production  heretofore.  As  to  the  constant  call  of  the 
newspapers  for  more  and  larger  reduction  works,  I  must,  however, 
remark,  that  thei'e  is  no  i)resent  reason  for  such  a  demand.  According 
to  my  judgment  it  is  an  utter  impossibility  for  the  mines  to  keep  even 
those  works  in  full  supply  which  are  finished,  or  will  be  so  in  a  very 
short  time.  Until  June,  18G0,  every  one  of  the  three  small  mills  at 
Georgetown  lay  idle  frequently,  and  during  the  finest  part  of  the  season 
3f  r.  Stewart  was  afraid  of  being  forced  to  stop  for  lack  of  ore. 

Leaving  the  large  dressing-works  of  the  Wilson  &  Cass  Co.,  which 
elaim  a  capacity  of  GO  tons  jier  diem,  entirely  out  of  consideration,  the 
following  amount  of  ore  is  needed  to  keep  all  the  reduction  works  iu 
«upply : 

Georgetown  Silvi?r  Smelting  Company's  works 3  tons  per  day. 

L.  fiuepeden  &.  Co.*s  amalgamating  workn 8  tons  j)cr  day. 

Stewart'e  unolj^mating  and  niuelting  works 8  tons  per  day. 

Brown  Silver  Mming  Company's  smelting  works 5  tons  per  day. 

Baker  Silver  Blining  Company's  amalgamating  works 12  tons  per  day. 

Pine  SUver  Mining  Company's  amalgamating  works 4  tons  i>er  day. 

This  gives  a  total  of  40  tons  per  day,  or  counting  300  working  days, 
12,000  tons  a  j'car.  However  strong  the  people's  faith  may  bo  in  the 
productiveness  of  the  silver  mines,  there  is  not  at  present  the  least  pos- 
sibility of  supplying  half  that  amount.  In  fact,  my  boldest  expecta- 
tions will  be  surpassed  if  5,000  tons  of  good  ore  are  furnished  by  the 
tnines.  Whoever  has  seen  extensive  and  well-developed  lodes  and  is 
GMsqaainted  with  the  production  of  such,  must  know  that  only  a  limited 
udmber  of  workmen  can  be  profitably  employed  in  a  lode,  the  tievelop- 
Boent  of  which  has  been  accomplished  only  to  a  certain  degree.  In  order 
to  Bt^Klily  increase  the  ore  production  of  a  mine,  it  is  not  enough  to 
Start  a  conple  of  new  stopes ;  the  main  object  must  always  be  to  keep 
speDing  the  ground  ahead,  so  that  there  shall  be  always  ore  enovL^Vv  \ti 
H.  Ex.  Doc.  207 2A 
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sight  to  maintain  a  steady  and  continnoas  production.  The  quantity  of 
ore  extracted  froai  a  mine  reasonably  ought  to  bo  in  direct  proportion  to 
the  quantity  of  ore  in  the  reserves ;  and  as  there  are  at  this  time  onlj 
half  a  dozen  lodes  in  and  about  Georgetown  which  might  bo  called  even 
partially  developed,  it  is  utterly  absunl  to  expect  lli,00(>  tons  to  be  ex- 
tracted the  ensuing  year,  without  endangering  the  continuous  delivery 
of  on»a  for  the  following  years. 

Near  the  surface,  almost  all  the  Colorado  silver  lodes  are  more  or  less 
decomposed;  atmospheric  influences, combined  with  the  action  of  the  sur- 
face water,  having  gradually  converted  the  sulphuix^ts  of  lead,  iron,  and 
copper  into  oxides,  sulphates,  and  carbonates.  The«e  being  wholly  or 
partly  washed  away,  have  left  t!ie  quartz  i>orous  and  more  or  less  col- 
ored by  oxide  of  iron  or  carbonate  of  copper.  When  opened  to  some 
depth,  the  lodes  become  galeua-bciiring,  carrying  at  the  same  time  a 
larger  or  smaller  amount  of  zinc  blende.  Both  the  galena  and  the 
blende  appear  to  incre^ise  with  depth.  They  decidedly  predominate  in 
moat  of  the  deepest  mines.  The  zinc  blende,  especially  the  dark  brown 
variety,  is  often  very  rich  in  silver.  In  the  Brown,  Coin,  and  Terrible, 
it  always  forms  a  prominent  part  of  those  streaks  in  which  raby  and 
brittle  silver  occur  most  abundantly.  Several  pieces  from  other  lodes 
on  Brown  and  ^IcClellan  Mountains,  in  which,  even  with  a  strong  mag- 
nifying glass,  not  a  particle  of  silver  ore  could  be  discovered,  yielc^ed 
nevertheless,  bj'^  assay,  from  one-half  to  three  and  one-half  per  cent,  of 
silver.  Being  genenilly  so  rich,  of  course,  it  must  not  be  separated  fh>m 
the  galena,  and  thus  it  forms  in  ahnost  every  good  lode  an  addition  to 
the  lead  ore,  quite  disagreeable,  as  far  as  reduction  is  concerned.  Its 
presence  is  especially  obnoxious  during  roasting.  According  to  Flatt- 
ner^  the  zinc  blende  may,  during  the  operation,  cause  a  loss  of  silver 
which  may  amount  to  (io  per  cent.,  and  in  most  cases  is  at  least  from  5 
to  15  per  cent.  The  ores  produced  by  the  mines  at  present  may  be 
divided  into  two  cljusse^,  surface  and  galena  ores.  This  distinction,  of 
course,  is  not  and  ciinnot  be  expected  to  be  an  exact  one ;  it  is  iT.xK)e- 
sible  to  draw  a  strict  line  between  the  two  classes,  as  there  is  a  good 
dciil  of  ore  which  might  be  equally  well  ranked  with  either. 

The  surface  ores  generally  contain,  besides  more  or  less  zinc  blende, 
a  little  decomj)osed  galena  and  sulphuret  of  silver;  and  very  often 
the  zinc-blende  is  also  decomposed.  With  inci^easing  depth  the  amount 
of  galena  and  zinc-blende  gradually  increases  also,  until  at  a  <lepth  not 
exceeding  one  hundred  feet  they  decidedly  predominate.  In  a  few 
instances  the  decomi>osition  reaches  even  further  down ;  while,  on  th€ 
other  hand,  many  lodes  on  Brown,  Sherman,  and  McClellan  Mountains 
showed  a  strong  vein  of  solid  galena  and  zinc  blende,  or  zinc  blende 
alone,  at  the  very  surfiici\  Wherever  the  latter  wivs  the  c;ise,  the  zino- 
blende  was  worth  $200  per  ton  and  upward. 

The  amount  of  silver  in  the  ores  varies,  of  course,  considerably,  those 
consisting  chielly  of  fine-grained  galena  and  black  zinc-blende  being 
usually  very  rich,  while  pure,  coarsegrained  galena  nearly  always  proves 
to  contain  but  little  silver.  The  average  value  of  C33  tons  of  amalga- 
mating ore^,  worked  by  GaiTOtt,  Martine  &  Co.,  and  Huepeden,  WolU»r8 
&  Co.,  was  8126  48  coin  per  ton ;  the  smelting  ores  from  the  Terrible, 
Brown,  Coin,  and  Equator  will,  however,  very  likely  yield  above  $350 
coin  per  ton. 

In  order  to  show  how  far  the  development  in  the  best  lodes  has 

advanced,  I  give  a  few  sketches  of  the  most  prominent  ones.    I  havfL 

of  course,  selected  those  on  which  the  most  work  has  been  done;  ana 

it  is  but  right  to  say  here,  that  besides  these  lodes,  there  are  perhafis 
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ten  times  as  many  more,  which  look  quite  as  promising  as  did  any  of 
the  veins  described,  at  the  siime  stage  of  development.  There  are,  in 
fiust^  several  hundred  out-crops  aronnd  Oeorgetown,  which,  so  fiir  as 
they  have  been  opened,  seem  to  belong  to  excellent  lodes* 
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Tbb  Equatob  Lode.— Scale  100  feet  to  the  inelL 

The  Jiellflii  ebelt  is  the  dleeovfTv,  east  of  \rbich  the  lode  ahrikoa  north  49o  eaM,  while  vest  of  the 
the  strike  i«  south  M^  aO'  west  Depth  of  main  nhafr^  SOG  fc<^ :  of  the  main  level,  100  feet  j 
Ktween  niain  shaft  and  air  shaft,  lid  feet.  Depth  et  No.  9, 130  feet  G,  G,  are  imder-faAna 
i  In  the  bottoin  of  the  main  level.  The  level  ie  drawn  in  its  oriffinal  position.  Wotit  of  the  dis- 
j  190  feeti  there  is  a  shaft  callod  No.  1  west,  and  5a  feet  deep,  and  east  of  shaft  No.  3  there  is 
aoCher  shaft  at  a  distance  of  abont  115  feet,  and  50  foot  deep.  Both  tntm  this  and  Arom  shaft  Na  3 
Mwam  are  sbOTt  levels  mnninir  westward,  ca4-h  25  or  30  feet  long.  The  level  from  No.  3  is  CO  feet,  and 
ttat  in  the  easternmost  shaft  30  feet  bvlow  the  surfaoa 

In  tbis  loJe,  as  well  as  in  all  the  other  ones,  stopiug  has  bnt  jnst 
teen  commenced ;  and  the  quantity  of  ore  taken  out  was  almost  ex- 
dosively  obtained  by  sinking  and  dialling.  The  Equator  lode  produced 
up  to  August  20,  1869,  300  tons  of  ore,  yielding  about  $92,000  in 
earrency. 

The  hoisting  is  done  by  steam  at  the  main  shaft. 

^   A 


I 
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Tib  Tebrxbl£  Lodr.— Scale  SOO  feet  to  the  inch. 

Oonno  mt  the  lode,  north  08^  east    Dip  vertical  to  a  depth  of  ro  feet,  thence  to  present  depth  IjP 
A,  alr-flhaft,  W  iiBet;  D,  discovery -shaft,  CO  feet    A  28 1'ect  higher  than  D. 


The  mine  has  prodnoed  175  tons  of  ore,  yielding  $85,000  coiu^  or  <jit» 
lie  rate  of  $M5  71  per  ton.    A  large  amonnt  of  second  and  WiVtCiAiVysA 
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ore  is  on  hand^  worth,  respectively,  8200  and  $70  per  ton.  A  ta 
now  being  driven,  intended  to  strike  the  lode  at  a  depth  of  235 
the  discovery  shalt :  the  point  of  intersection  is  3o0  feet  from  the 
of  the  tunnel;  120  reet  have  been  completed  by  the  use  of  the  B 
rock  drill. 


Tde  Beown  Lode.— Scale  20u  foot  to  the  iuch. 

CoarBO  of  the  lode  from  diwovrry  wcwt.  sonth  RP  4y  west ;  courwo  of  the  loilo  from  dis»'0' 
north  81°  45'oaBt.  D,  di«covcry  Klinft,  170  foot«Ioep.  A,  tiiniiol  which  iutrrw-cts  the  Iwl 
nnKloA.  B  ia  intcudod  for  an  air  shuflt,  but  in  not,  iu  fact,  broken  t}u-ou<'li  to  tho  anrfacc  yct^ 
35  feel. 

The  lode  has  produced  275  tons  of  ore,  yieldinpf  672,000  coin,  oi 
rate  of  $261  82  per  ton.  Much  second-class  ore  is  on  hand.  Th 
is  worked  from  the  tunnel  A,  through  which  the  ore  is  taken  o 
conveyed  fix)m  the  adit-mouth  to  the  foot  of  the  mountain  by  m< 
cars,  Raveling  upon  a  suspension  wire  cable,  as  shown  below. 


Smpension  tramway. — ^This  ingenious  arrangement  is  highly 
lecommended  where  the  constru<;tion  of  a  road-bed  might  be  too 
si ve.    This  tramway  of  wire  TO\>e  eowveys  the  ores  from  the  ehnfl 
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fleet  down  a  steep  incline  to  the  mill.  Its  constnictiou  npi)cars  fi-om  tbe 
accompanying  diagram,  in  which  a  is  a  stationary  wire  roi>e,  one  and 
one-fonrth  inch  in  diameter,  fastened  to  heavy  frame-work,  well 
anchored  at  each  end ;  c,  o,  two  small  rollers,  one  fastened  to  the  end  of 
the  cross-beam  dj  for  supi>orting  the  rope,  and  the  other  running  on  the 
top  of  the  rope,  as  a  wheel  for  the  car,  which  is  suspended  from  two  of 
them,  in  the  manner  shown  in  the  diagram ;  e,  heavy  wrought  iron, 
bolted  to  d,  and  terminating  in  the  axle  of  c;  /,  the  car;  g^  a  piece  of 
gas  pipe  to  hold  the  rollers  apart.  At  hy  a  small  wire  rope,  not  shown 
in  the  drawing,  pulls  the  car  up  and  lets  it  down.  There  are  two  lines 
of  stationary  ropes,  each  constituting  a  track.  The  tightening  of  the 
two  ropes  is  eftected  by  means  of  heavy  rollers  at  the  lower  end  of  the 
tramway,  ait)und  which  they  are  wound,  and  which  are  turned  with 
handspikes.  The  full  car  coming  down  on  one  track  pulls  the  em])ty 
one  up  on  the  other.  Contrary  to  the  expectations  of  many  engineers, 
it  has  worked  so  far  \Qvy  well.  The  annoyance  caused  by  water  gather- 
ing on  the  wire  cables  and  freezing  there  in  the  winter  has  not,  I  am 
informed,  proved  serious;  and, on  the  whole,  the  system  must  be  con- 
sidered a  success. 


Tns  GiOFiTni  Lode.— Scale  300  feet  to  the  inch. 
1,  air-tkAft ;  B,  fliain.«haft ;  D,  diBoovery  abaft    Coorso  of  the  lode,  northeast  and  south  west 

Fifteen  tons  of  surface  ore  yielded  $1,152  93  coin.  The  main  shaft, 
as  far  as  sunk,  has  demonstrated  the  existence  of  an  extensive  body  ot* 
ore  of  an  average  width  of  twenty  inches.  At  least  3o0  tons  of  first- 
dass  ore  have  been  obtained  by  sinking  that  shaflt.  Three  hundred  feet 
west  are  owne<l  by  the  What  Cheer  Mining  Company ;  300  feet  east,  by 
the  Wilson  &  Cass  Gold  Mining  Company. 

The  product  of  ore  of  the  Baker  mine  has  been  nearly  3^)0  tons ;  about 
70  tons,  mostly  surface  ore,  have  been  worked  by  amalgamation,  and  4 
tons  by  smelting,  yielding  together  $.1,500  in  coin.  Above  200  tons  of 
good  ore  are  on  hand,  which  very  likely  will  yield  from  81-'0  to  §130 
per  ton. 

The  are  is  conveyed  from  the  lower  tunnel,  about  700  feet  down  the 
kiHf  on  an  elevated  tramway.    For  what  reason  the  secoud  Iwwu^  \x^a 
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been  driven  and  tiie  lowest  shaft  sank  in  the  place  indicatedi  I 
able  to  saj. 


The  Bakbh  Mixe.— Scale  60  feet  to  the  inch. 

Conrsc  rcrv  near  northoant  and  8<nithwo«tt.    Dip  alwut  40^  north.    Tbr>  diticov^ry  is  At  tlip  Bonfhif 
tho  upper  tunnoL   There  ia  aomo  ground  worked  out  ou  the  surfucc  above  it ;  B  id  the  ground  atoped  6al» 

Hie  Clift  Lod^  courses  northeast  Jind  southwest,  and  has  been  devel- 
oped by  a  tliscovery  shaft  105  feet  deep  and  a  drift  tunnel  175  feet  long, 
cutting  the  shaft  115  feet  from  the  tunnel  mouth  at  a  depth  ef  40  feei 

Product  of  ore,  70  tons,  yielding  $8,500  in  curreucj',  or  $121  43  i>«r 
ton. 

Tlie  Astor  Lode  courses  very  nearly  east  and  west.  The  discovery 
shaft  is  130  feet  deep;  1,200  feet  east  of  discovery  shaft  there  is  another 
shall  furnishing  the  same  kind  of  ore.  Surface  ground  worked  out  to  ft 
depth  of  about  six  feet  for  a  distance  of  150  feet,  has  produced  45  tons 
of  ore,  yielding  $7,500,  =  $166  67,  coin,  per  ton. 

PEOCESSES   OF    TREAT:\rENT. 

The  varying  character  of  the  ores  necessarily  involves  the  applica- 
tion of  different  processes  in  order  to  beneticiate  each  kind  to  the  beat 
iMlvantago.  All  thoso  ores  containing  much  galena  must  be  treated  by 
smelting;  those  containing  little  galena  with  more  or  less  zinc-blende, 
and  the  so-called  surface  ores,  will  bo  worked  most  economically  by  bar- 
rel amalgamation;  and  the  poor  sulphuret  ores  will  afford  abundant 
material  for  raw  amalgamation  in  Hepburn's  or  Wheeler's  pans.  I 
shiill  call  these  different  kinds  of  ore,  in  the  order  above  given,  first, 
second,  and  third-class  ore«.  There  is  but  very  little  of  the  first-clas:* 
mined,  as  only  a  few  lodes  produce  ore  with  more  than  20  per  cent  of 
galena,  the  rest  being  zinc  blende,  gangue,  and  usually  a  little  iron 
pyrit-es;  more  than  50  per  cent,  of  all  the  ore  reduced  belongs  to  the 
second,  and  perhaps  fi-oin  30  to  35  per  cent,  to  the  third  class« 

Owing  especially  to  the  scarcity  of  good  gal(»na  ores,  all  the  attempts 
at  smelting,  with  only  one  exception,  have  been  metallurgical  or  flnaD> 
cial  failures.  In  some  instances,  this  result  was  due  to  the  management 
of  the  smelthig  operations  by  persons  who  seem  to  have  believed  that 
nothing  was  necessary  to  accomplish  a  success  in  that  direction  except 
common  sense,  fire-brick,  ore,  and  wood.  The  results  proved,  of  oolirMy 
that  a  thorough  knowledge  of  chemistry  and  metallurgy,  combined  with 
praotical  skill  and  experience,  are  indispensable.  The  exception  above 
Idluded  to  is  the  case  of  the  smelting  works  of  the  Brown  Silver  Mininf 
vompany,  which  have  succeeded  thus  far  in  paying  the  stockholders  a 
di  vidend  of  one  per  cent,  per  month.  The  present  manager  of  those  woiks 
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has  gathered  experience  in  former  attempt8,  which  wore  made  on  Baker 
vtBj  and  resulted  unsuccessfully.  At  the  Brown  works,  skillful  men  are 
employed  for  smelting  and  cupelling,  and  exc<^ediug1y  rich  ore  is  dclivereil 
at  the  works  from  the  mine.  By  buying  galena  ores  in  Central  and 
Nevada,  and  mixing  them  with  the  ores  from  the  Brown  and  Coin,  which 
contain  comparatively  little  galena  but  much  bUvck  zinc  blende,  one  of 
the  main  mistiikes  which  were  made  in  the  former  smelting  operations 
with  Baker  ore  is  wholly  avoided.  These  latter  ores  contain  less  than 
10  i>er  cent^  of  lead,  and  smelting  tliem  without  oven  a  previous  roast-, 
ing  was  necessarily  a  failure. 

Another  attempt,  made  in  the  winter  of  1867  and  1863,  by  Schirmer  & 
Briickner,  was  also  a  success,  at  least  in  regard  to  the  metal iurgiciil 
results  obtained.  These  were  highly  satisfactory.  In  every  C4im[)aign 
except  the  last  one,  more  than  03  per  cent,  of  the  contents  of  the  ore  in 
precious  metal  were  obtained.  During  the  unsuccessful  campaign  they 
tried  to  smelt  Terrible  ore,  containing  only  20  per  cent  of  lead. 

In  a  tinancial  point  of  view,  however,  they  failed  entirely,  owing  to 
several  adverse  circumstances.  They  leased  the  Georgetown  Silver 
Smelting  Company's  works  on  very  unfavorable  conditions  for  the  six 
inuter  months.  At  this  time  of  the  year  ores  are  extremely  scarce, 
and  the  consequence  was  that  they  were  ninning  not  much  over  one- 
third  of  the  time.  Furthermore,  they  built  a  new  smelting  furnace, 
which,  according  to  contract,  became  the  property  of  the  company 
after  the  expiration  of  the  lease  without  any  compensation.  Tnough 
the  expense  of  building  it  did  not  exceed  $1,500,  even  that  amount 
is  a  hea^'y  investment,  if  it  has  to  bo  paid  back  from  the  earnings  of 
small  works  in  six  months.  The  furnace  itself,  used  with  the  best  results 
by  Mr.  Briickner  in  South  America,  and  resembling  very  much  the  so- 
called  KiistePs  furnace,  worked  admirably,  and  must  be  highly  recom- 
mended, as  a  comparatively  large  quantity  of  ore  (from  three  to  four 
tons)  may  be  treated  by  it  daily  with  a  small  amount  of  fuel.  Another 
source  of  consUint  trouble  and  expense  to  them  was  the  turbine  which 
fuTDished  the  motive  power  for  the  fan-blower.  The  water  could  not 
be  kept  running,  and  finally  an  engine  had  to  be  substituted.  With 
so  many  unfavorable  circumstances  surrounding  them,  it  is  not  astonish- 
ing that  they  failed.  If  they  had  been  able  to  secure  a  full  supply  of 
good  galena  ore  a  substantial  succ  ss  would  undoubtedly  have  been 
achieved.  Under  the  circumstances,  they  have  at  least  satisfactorily 
demonstrated  that  the  galena  ores  of  the  Territory  can  bo  miule  to  yield 
from  95  to  100  per  cent,  of  the  fire-assay  by  skillful  handling. 

Several  trials  with  Scotch  hearths,  miule  by  Professors  I)ibbin,  Sto- 
well,  Kane,  and  some  others,  also  failed  entirely.  In  some  instances 
the  lead  positively  refused  to  make  its  appearance  until,  by  the  assist- 
ance of  a  colored  man  who  had  worked  in  the  lead  mine-s  of  Virginia, 
the  ore  was  made  to  reluctantly  give  up  some  of  its  lead,  though  not 
enough  to  encourage  further  work. 

In  order  to  smelt  the  galena  ores  of  this  vicinity  profitiibly,  thej 
ought  first  to  be  roasted  cai*efully  at  a  gradually  increasing  heat  until 
they  just  begin  to  sinter.  If  the  ore  does  not  contiiin  any  quartz,  about 
10  per  cent,  of  quartz  should  be  added.  By  roasting  in  this  way  a  great 
deal  of  the  galena  is  converted  into  sulphate  and  oxide  of  leail,  both  of 
irhich  will  be  converted  into  metallic  lead  and  sulphurous  acid  in  con- 
tact with  the  ondecomposed  galena.  A  comparatively  small  amount  of 
iioiiy  averaging  from  5  to  10  per  cent,  according  to  the  smaller  or  larger 
peicentage  of  galena  in  the  ore,  will  thus  be  needed  in  smelting.    If 
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XK>88ible,  tho  galena  present  should  not  be  less  than  50  per  cent.  Aftet 
roasting,  tho  ore,  mixed  with  the  necessary  amount  of  iron  and  lime  op 
fluor  spar,  should  be  smelted  in  a  reverberatory  furnace  like  that  em- 
ployed by  Schirmer  &  Briickner,  or  iu  a  shaft  furnace  from  12  to  16  feet 
high. 

Kaw  amalgamation  has  been  tried,  both  in  Black  Ilawk  and  in  George- 
town, Blatchley's  pans  being  used  for  the  purpose.  The  result«are  said 
to  have  been  ver>'  unsatisfactory,  especially  in  Black  Hawk.  It  is,  how- 
ever, certain  that  there  is  a  good  deal  of  ore  which  can  be  treated  quite 
successfully,  and  most  economically,  by  raw  amalgamation,  though  at 
present  this  class  is  too  poor  to  pay  for  the  high  rates  of  mining,  hauling, 
and  materials.  The  hauling  of  the  ores  from  the  mines  is  espe<^ially  a 
heavy  item.  As  yet,  roads  have  been  built  only  to  thret*.  lodes,  the 
Equator,  Terrible,  anil  Baker ;  three-quarters  of  all  the  ore  has  to  be 
packed  down  the  hills  on  mules,  and  this  involves  an  average  expense 
per  ton  of  ore  of  fi*om  $10  to  815,  according  to  the  more  or  le^ss  favor- 
able location  of  the  mine.  As  soon  as  this  state  of  affairs  is  somewhat 
modified  by  the  construction  of  good,  substantial  roads,  and  a  reduction 
in  the  prices  of  mining  and  milling,  all  the  low-grade  ores  will,  perhaps, 
be  treated  with  advantage  to  the  owners  by  raw  auuilgamation.  This 
will  considerably  increase  the  bullion  product. 

By  far  the  greatest  part  of  all  the  oi-es  produced  is  treate<l  by  roast- 
ing with  salt,  and  subsequent  amalgamation.  For  this  branch  of  busi- 
ness there  exist  four  reduction  works,  one  of  which,  belonging  to  the 
Pine  Silver  Mining  Company,  is  not  yet  quite  completed.  Two  of  them, 
the  German  Reduction  AVorks,  owned  by  L.  Iluepeden  &  Company,  and 
the  Baker  Silver  Mining  Comi)any's  works,  employ  Brlickner's  revolv- 
ing roasting  cylinders  for  roasting  and  Freiberg  barrels  for  amalgama^ 
ing;  the  Pine  Silver  Mining  Company  have  one  of  the  cylinders,  and  I 
think  a  Hepburn  pan.  !Mr.  Stewart  roasts  in  reverl)eratory  furnaces  and 
amalgamates  in  Blatchley's  pans.  The  object  in  roasting  the  silver  ore 
with  salt  is,  to  convert  all  the  differ(»nt  combinations  of  silver  into  chlo- 
ride, which  will  rcjidily  amalgamate.  The  highest  degree  of  perfection 
in  this  kind  of  roasting  has  been  attained  in  Colorado  by  William 
Briickner's  revolving  cylinder,  by  which  the  ore  is  easily  chloridized  as 
high  as  95  per  cent.,  and,  when  particular  attention  is  paid,  from  97  to 
98  per  cent,  can  be  attained.  Moreover,  it  consumes  very  little  fuel, 
(three-quarters  of  a  cord  in  twenty-four  hours,)  and  ores  containing  not 
too  much  galena  are  worked  to  the  best  advantage  with  only  5  per  cent  of 
salt,  if  their  contents  iu  silver  do  not  exceed  $120  per  ton.  The  late  suc- 
cess of  Mr.  Stetefeldt's  furnace  at  lieno,  Nevada,  may,  however,  event- 
nally  sui)ersede  this  furnace  in  Colorado,  as  it  has  an  immensely  larger 
capacity  than  Briickner's,  while  the  perfection  and  economy  in  the  roast- 
ing is  beyond  any  doubt. 

The  Briickner  cylinder  and  process  are  fully  describe^  in  iinotherpart 
of  this  report,  and  I  give  here  only  some  additional  fcict«  relating  to  the 
cost  of  construction  and  working  expenses. 

The  cost  of  one  of  these  furnaces,  (without  royalty,)  including  found- 
ation, rollers,  lire-box,  dust-chamber,  and  stack,  varies  according  to  local 
circumsttmccs,  from  82,500  to  8.*^,000.  Three  of  them  put  up  together 
will  cost  from  86,500  to  $7,500.  The  average  capacity  may  be  safely 
called  four  tons  i>er  diem.  A  short  time  ago  the  German  Reduction 
Works  treated  in  one  cylinder  as  much  as  30  tons  in  six  days.  Four 
tons  are  roasted  with  three-fourths  of  a  cord  of  wood ;  the  oi;e  is  eattly 
ehloridized  as  high  as  ninety-five  per  cent.,  and  one  man  is  comply  sni- 
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)xit  to  run  three  furnaces.    The  avera^  daily  cost  of  roasting  oro 
Colorado,  if  three  cylinders  arc  worked,  is  as  follows : 

id  for  three  cylinders,  2i  cords,  at  $5 $11  25 

►  roasters,  at  ti4  each ; 8  OO 

mine  of  famacos  and  dast  chambers  once  a  week,  one  man  at  $3  50  for  four 

>ur8' work 1  17 

&c r>(> 

XT  and  tear,  at  20  x>er  cent,  of  $7,5(X) 5  00 

Total 25  92 


)ividiDg  by  twelve,  (the  number  of  tons  worked  in  three  cylinders  in 
ay,)  we  obtain  $2  IG,  certainly  a  very  small  cost  for  roasting  one  ton. 
formerly  it  was  believed  that  only  ores  containing  very  little  galena 
I  zinc  blende  could  be  treated  to  advantage  in  this  furnace,  but 
ng  to  several  alterations  made  in  the  manner  of  working  by  Iluepe- 
I,  Welters  &  Co.,  and  another  improvement  by  the  inventor,  almost 
^  kind  of  ore  is  treated  sucjcesslully  and  profitJibly.  During  the 
iter  of  1868-'C9,  the  German  Reduction  Works  were  lying  idle  about 
f  the  time  for  want  of  ore;  and  in  order  to  keep  the  establishment 
ng  as  much  as  possible,  they  had  to  take  any  kind  of  ore  they  could 
.  At  that  time  they  worked  the  hearth  from  the  smelting  furnaces, 
ich  must  certainly  be  considei'cd  as  very  bad  material  for  chloridizing 
sting.  The  results  obtained  were,  however,  only  very  little  inferior 
the  average ;  and  the  roasting  itself  wtis  i>erformed  in  nearly  the 
16  time. 

?he  advantages  offered  by  this  furnace  as  compared  with  a  reverbe- 
3ry  funijice,  are  the  following:  1.  The  capacity  is  larger;  2.  It  necnls 
J  fuel ;  3.  The  ore  is  roasted  uniformly ;  4.  No  stirring  of  the  ore  by 
id  is  required ;  5.  Less  repairing  of  the  apparatus  is  required, 
f Hch  benefit  to  the  silver  mines  may  l)e  expected  from  the  large 
ssing  works,  recently  erected  by  Mr.  Kurtz  ft)r  the  Wilson  &  Cass 
Id  Mining  Company,  in  the  most  approved  European  style.  They 
rted  operations  early  in  the  fall,  and  everj'thing  worked  very  well.  If 
y  are  able  to  keep  the  works  in  full  supply,  they  will  doubtless  have  a 
feet  success  in  every  respect.  The  capacity,  however,  being  as  much 
50  tons  per  day,  I  i'e^r  the  supply  will  be  very  short  for  some  time 
some.  In  that  case  the  work  will  i)erhaps  not  derive  much  profit 
3  year.  The  main  thing  for  which  the  miners  have  to  thank  these 
rks,  is  a  material  reduction  of  the  mill  fees.  liy  publishing  a  list  of 
ces,  according  to  which  they  intend  to  buy  ores,  they  reduced  mill 
s  from  (60  to  $45  per  ton,  in  order  to  get  their  share  of  the  ores.  The 
icr  reduction  works,  of  course,  had  to  follow  suit ;  and  if  only  the 
ces  for  hauling  and  packing  were  reduce<l  in  the  same  proportion 
)-ore  could  be  made  to  pay  a  liandsome  profit  to  the  miner.  A  further 
.nction  of  mill  fees  is  likely  to  occur  whenever  the  supj)ly  of  ores  gets 
re  limited.  For  more  than  a  year  this  reduction  of  mill  fees  has  l^n 
tstantly  calleil  for  as  absolutely  necessary  in  order  to  make  the  mines 
;  and  the  county  prosiK^r.  This  being  done,  now  it  becomes  the  duty 
the  miners  and  mine  owners  to  do  their  share  of  the  work  also.  They 
a^ht  to  do  all  in  their  power  to  get  their  mines  into  such  a  shape  as  to 
dace  constantly  and  uniformly  a  supply  of  ore«on  the  strength  of 
ich  large  works  can  be  erected,  which  could  and  would  work  cheaper 
A  smsdl  ones.  If  all  the  present  works  only  were  kept  in  full  sup- 
',  which  will  require  about  100  tons  per  day,  a  rapid  change  to  the 
Iter  in  the  condition  of  Colorado  might  confidently  be  expected,  since 
I  gUver  mines  would  then  produce  at  least  $2,500,000  instead  of  ^\^\>(\» 
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^200,000  of  bullion ;  this  would  elovate  the  depressed  business  interestSi 
expenses  would  be  lower,  and  mining  would  be  a  legitimate  business. 
Under  the  present  circumstances  the  silver  mines  hardly  pi*oduce  bul- 
lion enough  to  pay  for  tlie  immediate  necessities  of  the  population ; 
and  so  long  as  such  is  the  case  a  country  cannot  possibly  accumulate 
wealth. 

OTHER  COUNTIES. 

The  silver  mines  of  Summit  County  have  not  l>een  developed  to  any 
extent ;  tliey  iu*e  mostly  strong,  galena-bearing  veins.  Silver  ores  proiK*r, 
€Si>ecially  bi-ittle  silver  and  ruby  silver,  are  also  found ;  a  piece  of  tlu* 
latter  kind  weighing  seven  j>ounds  was  taken  from  the  Auglo-Normaii 
lode.  From  a  couple  of  hundrcHl  assays  made  by  difl'erent  parties,  the 
probable  average  value  of  the  galena  ores  is  indicated  to  be  about  $100 
per  ton.  It  must  l>e  borne  in  mind,  however,  that  the  value  of  ores  can- 
not reliably  bo  ascertained  for  a  whole  vein  by  assays  made  of  pieces. 
A  gre^t  hindenince  to  the  development  of  the  lodes  in  this  county,  and 
the  beneiiciation  of  the  ores,  has  been  the  enormous  cost  of  tninsporta- 
tion.  At  present,  however,  (September,  18G9,)  a  wagon  road  is  building 
from  Georgetown  to  the  Snake  Kiver  mines,  which  will  be  completed 
within  a  few  weeks ;  and  doubtless  the  improved  facilities  for  commu- 
nication will  reduce  prices  in  every  respect. 

The  other  bullion-producing  counties  are  Lake,  Park,  and  Boulder. 
Lake  County  ranks  firat,  as  the  pilches  there  yield,  even  now,  a  satisfac- 
tory amount  of  placer  gold ;  they  average  from  $5  to  810  per  hand 
daily.  Boulder  just  begins  to  rise  fi*om  her  sleep ;  work  is  coranienoed 
on  the  princi[>al  mines;  and  as  they  are  paying  just  as  well  as  they  used 
to  do  before  they  ])assed  into  the  hands  of  eastern  companies,  there  is 
every  reason  to  believe  that  with  the  increased  activity  of  the  popula- 
tion, and  the  advantage  of  having  inexhaustible  beds  of  excellent  lig- 
nite, Boulder  County  will  ilourisli  again  within  a  short  time.  The  same 
will  undoubtedly  be  the  case  in  the  other  counties,  but  not  l>eing  able 
to  visit  any  of  the  mining  counties,  except  Gili)in  and  Clear  Oi-eek,  in 
person,  I  abstain  from  giving  any  statements  in  regard  to  them.  I  do 
not  hesitate,  however,  to  say  that,  judging  by  what  tnistworthy  infor- 
mation 1  have  about  them,  their  mines  and  other  resources  seem  second 
to  none  in  the  Territory.  They  are  laboring  as  yet  under  disadvantages 
which  an^  almost  entiix-ily  removed  in  the  counties  of  Gilpin  and  Clear 
Creek,  and  some  time  will  be  rt^quired  to  develop  their  resources. 

BOITLDER   AND  .JKFFEKSON   COALS. 

These  counties  are  n»maikable  for  the  occuiTcnce  of  large  beds  of 
lignite,  which  is  ])ronounced  by  l*ix)fessor  Ilayden  to  bo  sui)erior  to  any 
found  in  the  West,  which,  in  all  probability,  will  be  found  to  a  consider- 
able extent  stretching  from  north  to  south  along  the  e^istem  declivity  « 
of  the  Rocky  Mountains.  Only  at  two  points,  however,  in  Colorado,  are  .  | 
the  beds  well  opened :  at  Bellemonte  and  Coal  Creek.  From  the  firsl  f 
place  more  than  50  tons  per  day  are  taken,  and  sold  in  Denver  at  firom 
$10  to  $12  i)er  toik  Eleven  dififerent  beds  have  been  so  far  expoeedy 
with  layers  of  drab  clay  and  sandstone  between  them.  The  coal  ob- 
tained resembles  anthracite  very  much  in  its  outside  appeaxaucei  W 
bums  with  a  strong  yellowish-white  flame,  gives  little  soot,  and  fitNt 
two  to  three  per  cent,  ashes  of  a  reddish-yellow  color.  It  leaves  no 
eUnkerj  and  produces  no  more  corrosive  effects  on  stoves,  grates,  and 
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steam  boilers,  than  dry  wood.    It  can,  therefore,  be  used  to  great  ad- 
Taotage  for  generating  steam  and  smeltiDg  ores. 

Two  analyses  made  by  Dr.  Torrey,  of  New  York,  gave  tbc  following 
resalts: 

?fa  I.         No.t. 

Water 12.00  20.(IQ 

Volatile  matter !!>6.00  VJM 

Fix<Hl  carbon 50.20  5a70 

Aabt-A i».HO  2M 

100.00      100j09 


The  value  of  these  beds  of  lignite  is  greatly  enhanced  by  the  aim- 
nltaneons  occurrence  of  fire-clay  and  iron  ore.  The  former,  found  in 
layers  from  three  to  five  feet  thick  between  the  diflerent  strata  of  coal, 
is  of  a  grayish  blue  color,  bums  almost  white*  aud  compares  favombly 
with  the  well-known  standard  clays  of  Europe.  It  has  been  used  with 
the  best  success  in  the  manufacture  of  muffles  aud  scorifiers  for  assaying, 
and  being  equal  to  this  severe  test,  it  may  be  pronounced  sufiicientlj 
refiractory  lor  all  purposes.  The  iron  ore  occurs  8cattered  over  the  sur- 
face, all  the  way  from  South  Boulder  to  Coal  Crei'k.  At  a  depth  not 
exceeding  five  feet,  masses  of  a  thousand  pounds  have  been  found  in 
the  sand,  and  though  no  defined  bed  has  yet  been  discovered,  the  great 
quantity  of  superficial  boulders  gives  ground  for  hope  tbat  such  a  de- 
posit exists.  The  ore  found  is  ])robably  a  weathered  spberosidorite, 
now  appearing  as  a  limonite,  containing  from  fifty  to  sixty  i)er  cent  of 
iron.  'Besides  the  ii*on  it  contains  alumina,  silica,  and  some  manganese, 
and  needs  only  very  litHe  lime  as  flux  to  yield  an  excellent  pig-iron. 

The  importance  of  these  coal  and  iron  beds  for  the  whole  i-egion  west 
of  the  Alissouii  river  cannot  be  overestimated.  Professor  ilayden,  in 
his  report  on  the  lignites  of  the  West,  says :  "  Indications  of  large  do- 

C'ts  of  iron  ore  have  been  found  in  many  other  localities  along  th« 
of  the  Pacific  railroads,  and  if  the  mineral  fuel  which  is  found  her» 
i&snch  great  abundance  can  be  made  useful  for  smelting  purposes,  thtse 
Bgnites  and  iron  oi*e  IkhIs  will  exert  the  same  kind  of  intluence  over  the 
progress  of  the  great  West  tliat  Pennsylvania  exerts  over  all  thecontig- 
Qoos  States.  When  we  reflect  that  we  have  from  10,000  to  20,000  squiiro 
niles  of  mineral  fuel  in  the  center  of  a  region  where,  for  a  radius  of 
WO  to  1,000  miles  in  every  direction,  there  is  little  or  no  fuel  either  on  or 
beneath  the  surface,  the  future  value  of  these  (le[)osits  caimot  be  over- 
tttimated." 

Becently  some  trials  have  been  made  in  Golden  City  to  ex)ke  this 
eoal,  which  are  said  to  have  given  the  most  satisfactory  results. 

In  the  South  Park  extensive  salt  springs  o(!cur,  and  iarge  works  have 

[been  erected  there,  in  ISGG,  by  liollins,  Ilall  &  Lane.   The  salt  produced 

[ilnidto  be  very  pure ;  but  owing  to  some  cause,  which  I  could  not  learn, 

jit  contains  from  13  to  14  per  cent,  of  water.*    The  ])riucipa]  drawback  to 

|4e  saccess  of  this  enteq)rise,  however,  is  the  fact  that  the  company  st% 

to  work  so  cheaply  as  to  exclude  the  competition  of  eastern 

i;  and  at  present  all  the  reduction  works,  so  far  as  I  know,  get  their 

>lj  of  salt  from  the  East. 

*  TUs  presence  of  moistare  in  tho  salt  indicates,  perhaps,  a  less  purity  than  has  beoa 
^"^  ^d  vx  the  prodnct.    Is  it  not  duo  to  the  presence  of  other  chlorides,  mors  h  jgre- 
than  the  ohloiide  of  sodium  f — B.  W.  B. 


SECTION    IX.— NEW    MEXICO. 


CHAPTER  LIV. 

FERAL    GEOGRAPHICAL   AND    GEOLOGICAL    SKETCH. 

leir  course  tliroiigb  tlie  northwestern  and  western  Territories  tbe 
Mountains  form  an  almost  continuous  chain  of  great  altitude. 
[\g  the  northern  boundary  of  tbe  United  States,  in  latitude  49^ 
and  113^  52'  longitude  west  of  Greenwich,  they  follow  a  general 
Tsteru  and  southeastern  course  through  Montana,  Wyoming, 
small  part  of  Colorsido.  Here  thoy  deflect  suddenly,  at  about 
e  4(P  north  and  longitude  lOG^  west,  and,  turning  to'  the  south, 
ifew  Mexico  between  tbe  37th  and  38th  parallel,  divided  into  two 
,  the  eastern  one  of  which  is  formed  by  high,  lofty  peaks  and 
lous  ridges  of  great  height,  which  terminate  abruptly  a  few  miles 
>f  Santa  Fe.  The  western  arm  consists  of  many  detached  moun- 
)f  less  height,  with  low  passes  between  them.  This  branch  is 
in  New  Mexico,  the  Sierra  Madre,  and  is  the  connecting  link 
;n  the  high  mountains  of  the  north  and  the  equally  lofty  Sierra 
of  the  republic  of  Mexico.  In  the  northern  Territories  the  divid- 
e  of  waters  flowing  to  the  Atlantic  and  Pacific  Oceans  follows  the 
t  and  moat  continuous  chain  of  the  llocky  Mountains,  but  in  San 
^ark.  Southern  Colorado,  and  in  New  Mexico,  the  lower  western 
forms  the  watershed. 

peculiar  formation  of  the  great  mountain  chain  in  New  Mexico, 
)nsiderable  height  compared  with  that  of  its  continuations  to  the 
and  south,  and  the  great  number  of  still  lower  passes,  undoubt- 
oint  out  the  Territory  as  the  most  natural  thoroughfare  between 
ist  and  West ;  especially  so,  as  in  these  southern  latitudes  the 
je  of  deep  snows  in  the  winter  presents  an  additional  advantage 
[road  lines. 

the  eastern  slope  of  the  eastern  arm  of  the  Rocky  Mountains, 
3f  latitude  37^,  rise  the  head- waters  of  the  Red  River,  the  Vermejo, 
Cimarron,*  Ocat4^^,  Coyote,  Lapello,  and  Moro  Rivers,  all  affluents 
Canadian ;  and  the  Pecos,  one  of  the  principal  tributaries  of  the 
raude.  On  the  western  slope  of  the  same  chain  the  Costilla, 
do,  or  R<.»d  River,  the  Arroyo  Hondo,  Rio  del  Pueblo  or  Embudo, 
yo,  Pqjuate,  and  Rio  Santa  Fe,  all  flowing  into  the  Rio  Grande 
ly,  have  their  origin.  It  is  a  fact  little  known,  but  very  interest- 
at  the  Pqjuate  and  Santa  Fe,  flowing  west,  and  the  Pecos,  flow- 
ijoutheast  into  the  Rio  Grande,  all  head  in  the  same  lake  in  the 
ains,  about  fifteen  miles  northeast  of  Santa  Fe. 
aentione4l  above,  tlie  eastern  range  of  the  Rocky  Mountains  ter- 
?s  abniptly  north  of  Santa  Fe.  A  high  and  wide  plateau  extends 
ere  southward,  between  the  Pecos  and  Rio  Grande.    The  monot- 

Houie  niapA  thero  are  two  streamH  laid  down — the  Cimarron  and  tbo  Cimiuaron. 
«r  forms  tbv  headwaters  of  the  Hod  fork  of  the  Arkansas  River.  The  former, 
aded  to  is  one  of  tbe  tributaries  of  tbe  Canadian  liiver,  and  so  of  tbo  AxkaAv- 
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ony  of  the  landsciipe  is  iiitorrupt^Kl  by  sovoral  isolatcil  and  low  moiro- 
tain  chains  of  short  extent^  the  Cei'illos,  Old  and  New  Placer,  Sandia, 
llanzano,  Orphan,  White  and  Sa<3ramento  Mountains,  which  can  hardly 
L>e  called  a  continuation  of  the  Uoeky  Mountains.    Most  of  them  are 
ooui|)osed  mainly  of  syenitic  rocks,  which,  during:  their  nplu'aval,  broke 
throu^Ii  palaeozoic  sandstones  and  carboniferous  limestones.     These    .- 
latter  are  fonnd  fjenerally  on  the  thinks  of  the  ridges,  but  sometimes  also    '; 
on  their  top.    Eoth  the  syenites  and  carboniferous  limestones  are  trav-    "j 
ersed  by  mineral  lodes.    Dykes  of  porphyry  are  frecjuently  met  ^itb   I. 
near  the  lines  of  intersection,  and  have  either  caused  niucli  disturbauoe  ?: 
ill  the  stratification  or  metamorphosis  of  the  adjoininf^  rocks.     Between 
fuid  suri-oundiug^  these  mountains  is  the  higli  plateau  of  New  3Iexieoy     ' 
almost  level,  and  mainly  underlain  by  tertiary  and  lower  cretaceoas 
rocks.    The  sandstone  forms  fix^quently  table  mountains,  (mesas,)  and   t- 
contains  in  many  localities  beds  of  lignite  and  bituminous  coal,  twoto   -. 
five  feet  thick,  alternating  with  layers  of  iron  oi*e,  fiit^-elay,  and  shaleSb   u 
The  latter  are  frequently  filled  with  large  fossil  leaves.    Wherever 
eruptions  and  overflows  of  ix>rphyry  have  acteil  u])on  the  formations 
ooutaining  coal  the  latter  hiis  been  completely  meUimorphosed  into  a 
beautiful  anthracite  of  excellent  quality.    This  anthracite  is  proved  to 
be  of  the  same  age  as  the  lignites,  by  the  fossils  contained  in  the  shales 
overlying  both  in  the  same  succession.    Variegated  marls  and  beds  of 
l^psum  are  exposed  in  many  localities  on  this  i)lateau.    It  is  evident, 
therefore,  that  the  larger  portion  of  New  ]Mexico  has,  in  former  ages, 
been  a  part  of  that  large  tertiary  se^,  which  extended  thnuigh  neioly 
tlie  whole  section  of  the  North  Americtan  continent  west  of  the  Missouri, 
and  forms  now  the  ejustern  and  we^t(irn  sloi>es  of  the  Ilocky  Mountains. 

The  many  isolated  mountains  and  short  ranges  in  the  Territory  of 
New  MexicA)  undoubtedly  were  as  many  islands  in  tliat  sea,  before  thai 
Iiart  of  the  continent  reached  its  pix>sent  elevation. 

Another  characteristic  feature  of  the  geology  of  New  Mexico  are  the 
extensive  layers  of  lava,  s])rea<l  in  several  lociilities  horizontally  on  top 
of  the  sandstone  strata.  A  very  large  area  is  covered  by  them,  for  in 
stance,  between  the  Katon  Mountains  and  the  Canadian  Kiver.  Tlii? 
craters  of  now  extinguished  volcanoes  are  found  in  many  parts  of  the 
Ti»rritory. 

Not  h\ss  interesting  are  the*  great  number  of  dt»ep  canons  of  many  of 
the  rivers  and  creeks  in  New  Mexico.  In  the  northern  pait  of  the  Ter- 
ritory, for  instiuice,  the  canon  of  the  Kio  Grande,  west  of  Taos,  is  over 
IjOlK)  feet  dc^p,  with  walls  iwrpendicular;  the  canon  of  the  Ocat45cnt^ 
through  a  mountain ;  it  is  so  naiTow  that  it  cannot  be  seen  until  the 
traveler  stands  at  the  very  brink  of  the  precipice,  and  frequently  the 
river  appears  to  run  up  hill.  A  correspondent  writes,  '•  It  se^^ns  to  be 
unlikely  that  these  deep  (*.arions  could  have  been  formed  by  gradual 
erosion  from  the  surfiice  alone,  and  iti  is  quite  natural  in  this  couutiy, 
where  subterranean  rivers  are  yet  of  frequent  occurrence,  to  think  ot" 
these  lis  one  of  the  causes  of  tiiese  abnormally  deep  cuts.  The  subse- 
quent breaking  down  of  the  overlying  stratii  and  the  gnidual  washiui; 
out  of  the  loose  detritus  would  ap])ear  to  be  a  more  reasonable  esplaoa- 
tion  of  the  phenomenon."'  I  must  decline,  however,  to  accede  to  this 
liypothesis. 

West  of  the  Rio  Grande  del  Norte,  which  traverses  New  Mexico  from 
north  to  south,  the  same  formations  ai*e  mot  with  as  in  the  eastern  part 
of  the  Territory.  The  principal  mountains  here  are  the  San  Juan  Moon- 
tiiinsy  between  the  Conejos  and  Chama  liivers,  affluents  of  the  Bio 
Qraiidej  and  the  Bio  Blanco,  cue  of  tlie  tributaries  of  the  2Sau  Juan,  an 
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iffluent  of  the  Bio  Colorado  of  Arizona ;  further  south,  near  the  35th 
Murallel,  the  Sierra  Madre  proper,  which  consists  of  several  isohited 
aonntaiu  chains,  with  low  passes  between  them.  ZuOi  Pass  and  Nav- 
jo  Pass  are  the  most  prominent.  The  projected  line  of  the  Kansas 
?acific  railroad  passes  through  the  latter  at  an  altitude  of  7,177  feet 
fcbove  the  sea.  From  Zuni  Pass  the  Sierra  Madre  extends  in  a  south- 
AStem  direction  toward  the  Rio  Grande  Del  Norte.  Here  the  Mada- 
ena  Mountains  are  situated.  Another  chain  passes  thence  to  the  west> 
salxniuating  in  the  Sierra  Blanco  near  tbe  boundary  line,  in  Arizona 
rerritor3\  Still  further  south  the  Pinos  Altos  and  the  unapproachable 
Garros  Mountains  interrupt  the  monotony  of  the  tertiary  x^l^ius*  Be- 
.ween  the  Kio  Puerco  and  the  Kio  Grande  west  of  Santa  ¥6  are  tlm 
Femez,  and  still  further  west  the  Kacimiento  Mountains;  north  of 
ihetn,  those  of  the  Tierra  Amarilla  and  Abiquiu.  All  of  them  are  knowu 
o  be  filled  with  minerals,  but  iu  most  of  them  prospecting  has  not  beeu 
sarried  on  sufficiently  to  i)ermit  of  giving  details  iu  this  connection  iu 
ny  present  report. 

The  climate  of  Kew  Mexico  is  mild  and  very  healthy,  the  sky  as  clear 
IS  that  of  Italy,  and  the  air  transparent  and  pure.  In  fact,  the  very 
ict  of  breathing  in  this  country  makes  existence  iu  it  a  pleasure.  The 
ml  is  fertile  wherever  water  for  irrigation  is  at  hand.  Most  of  the 
^ains  are  covered  with  a  very  nutntious  grass,  (grama  grass;)  but 
some  of  them  are  waterless,  dry  deserts,  so  that  artesian  wells  will  have 
to  be  resorted  to  for  a  supply  of  water.  The  mountains  are  covered  with 
pine,  cedar,  oak,  &c.,  and,  together  with  the  flowery  meadows  in  the 
valleys,  present  a  very  pleasing  scenery  to  the  eye. 


CHAPTER  LV. 

THE    MORENO    GOLD    FIELDS. 

The  total  product  of  gold  of  this  Territory  for  the  yenr  from  July  1, 
1868,  to  July  1, 1809,  is,  according  to  the  best  informed  sources,  8t5(K),6uo» 
omn  value.  There  was  no  silver  produced  during  the  year,  with  the  ex- 
oeption  of  the  small  quantity  which  occurred  nllo^  ed  with  gold.  Al- 
tboo^  there  are  rich  silver  mines  in  the  Territory,  which  have  been 
wc^ed  by  the  Spaniards  and  Mexicans  during  the  past  centuries,  ail  of 
them  lie  idle  at  present,  for  reasons  which  will  be  given  in  another  part 
of  this  report. 

The  increase  over  the  gold  product  of  last  year  is  mainly  due  to  the 
discovery  and  development  of  the  new  mines  on  the  headwaters  of  the 
CHnarron  Kiver,  a  branch  of  the  Canadian,  (not  the  so-called  dry  Cim- 
maron,  which  empties  directly  into  the  Arkansas.)  These  mines  are  sit- 
uate under  36^  30'  latitude  and  105^  longitude  from  Greenwich,  around 
Baldy  Moantain,  a  high  peak  in  the  Rocky  Mountains,  on  Ute  Creek 
and  Moreno  River,  both  of  which  are  affluents  of  the  Cimarron.  The 
Ute  Creek  mines  lie  about  seventeen  miles  from  the  town  of  Cimarron,. 
(Mszweirs  Ranch;)  Elizabethtown,  the  principal  mining  town  of  Mo- 
S0IIO district,  is  sitoate  abont  twenty  seven  miles  west  of  the  town  of  Cim- 
arroDy  and  thirty-five  miles  northeast  of  Tsios.  According  to  Mr.  M* 
Bloomfleld's  measorement,  Baldy  Mountain  is  12,908  feet  high. 
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The  three  pnneipal  mining  districts  organized  in  this  region  are: 

1.  Ute  Creek  district  on  the  east  side ; 

2.  Willow  Creek  district  on  the  south  side ;  and 

3.  Elizabethtown  on  the  west  side  of  Baldy  Mountain. 

UTE  CREEK  DISTRICT. 

The  Aztec  Mine  is  situate  between  Ute  Creek  and  the  Pofiil  River,  in 
a  range  of  silicious  slate,  which  extends  in  an  eastern  direction  from  the 
foot  of  Baldy  Mountain.  It  was  discovered  in  the  spring  of  1868,  by 
three  miners,  Lynch,  Dogherty,  and  Fosley.  These  men,  while  pros- 
pecting at  the  base  of  the  range,  found  some  '^  float"  quartz,  rich  in  gold, 
which  they  traced  to  a  "slide"  forming  a  depression  of  the  surface  partly 
filled  with  decomposed  vein  matter.  This  material  yielded  as  high  sis 
two  and  three  dollars  to  the  pan,  (about  twenty  pounds  of  "  dirt"  or  aurif 
erous  gravel.)  On  this  "  slide"  they  worked  for  a  while  and  linally  found 
the  lode  higher  up  and  nearly  on  top  of  the  hill,  at  a  point  where  the 
present  main  shaft  is  located.  Two  thousand  feet  east  and  one  thousand 
feet  west  of  this  shaft  are  owned  by  the  company — L.  B.  Maxwell 
owning  seven-twelfths,  J.  Dold  one-sixth.  Colonel  Bergman  one-twelfth, 
Shelby  one-twelfth,  and  Lynch  one-twelfth. 

The  shaft  sunk  on  the  property  is  ten  by  seven  feet  in  the  clear,  and 
100  feet  deep.  It  follows  the  dip  of  the  lode  for  about  90  feet  at  an 
angle  of  75^  northeast.  At  a  depth  of  about  35  feet  two  drifts  have 
been  run  into  the  lode  in  opposite  directions,  one  bearing  north  41^ 
west,  the  other  south  36^  east.  The  drift  toward  the  west  is  120  feet,  and 
that  toward  the  east  110  feet  long.  The  dip  of  the  vein  near  the  end 
of  the  latter  drift  is  65^  nortlieast ;  its  width  in  these  openings  is  vari- 
able from  a  few  inches  to  four  feet.  To  within  90  feet  from  the  surface 
both  strike  and  dip  of  the  lode  are  remarkably  regular,  but  below  that 
depth  the  dip  changes  very  suddenly  from  75*^  to  nearly  horizontal,  and 
the  bearing,  which  in  the  upper  part  of  the  shaft  was  north  56^  west, 
turns  apparently  to  north  71°  west.  It  must  be  remarked,  however, 
that  correct  observations  are  very  difficult  in  a  labyrinth  of  drifts,  the 
planning  and  working  of  which  certainly  surpasses  any  irregularity 
which  the  lode  itself  may  present  to  the  eyes  of  men  not  used  to  mining 
cm  veins  and  unable  to  explain  to  themselves  such  disturbances,  as  in 
older  mining  countries  are  perfectly  understood. 

In  this  case  a  second  vein,  in  places  very  rich  and  three  and  one-half 
feet  wide,  joins  the  lode.  This  is  the  true  cause  of  the  variation  in  strike 
and  dip  above  spoken  of.  But,  under  these  circumstances,  it  may  be 
ocmfldentiy  expected  that  the  irregularity  api)eAring  so  great  to  inexx)e- 
rieneed  eyes,  will  be  proved  to  be  of  little  import  by  future  develop- 
ments. Although  the  strike  of  the  lode  may  remain  a  different  one 
firom  that  found  above,  the  former  dip  of  the  vein  is  very  likely  to  ap- 
pear again  a  little  lower  down.  Some  more  iron  and  copper  pyrites  will 
i  » imdoubtedly  make  their  appearance,  and  le^m  streaks  may  occur;  but 
L^  nevertheless,  if  the  lode  is  worked  according  to  a  regular  system,  and 
"'' .  espmally  if  particular  attention  is  paid  to  the  constant  develo])inent  of 
:2  ^new  ore  bodies  in  such  a  manner  that  sufficient  reserves  are  always  on 
I^Wnd  for  a  steady  supply  of  the  mill,  the  vein  will  undoubtedly  deserve 
^to  be  called  an  uncommonly  rich  one. 

The  quartz  of  the  Aztec  contains,  like  nearly  {ill  the  gold  ores  of  that 

m,  a  large  proportion  of  peroxide  of  iron,  which  gives  it  a  brown 

r,  similar  to  that  of  the  Colorado  surface  ores.    This  ingredient  is 

[tiKkmbtedly  the  product  of  the  decomposition  of  iron  pyrites,    ^xqa 

EL  Ex.  Doc  207 ^25 


386      MINES  AND  MINING  WEST  OF  THE   ROCKY  MOUNTAINS. 

decomx)osed  feldspar,  quartz  in  crystals,  and  occasionally  a  littlo  carbo- 
nate and  sulphate  of  copper,  are  also  present.  A  seam  of  copper  pyrites 
is  found  in  the  bottom  of  the  shafh.  The  slate,  thin  layers  of  which  oc- 
cur in  the  lode,  is  often  stained  green  by  copper  salts  and  contains  finee 
gold.  So  far  all  the  gohl  is  found  to  be  perfectly  free  from  any  coating, 
generally  finer  tlian  common  gunpowder,  and  on  an  average  much  smaller 
in  size  than  that  found  in  the  gulch  claims  below  the  lode.  Wire  gold  is 
met  with  occasionally. 

The  Aztec  mill  is  owned  by  the  same  parties  who  own  the  mine.  It 
is  situate  on  Ute  Creek,  in  a  well-watered  and  heavily-timbered  region, 
and',aiccording  to  measurements  made  by  Mr.  Bloomfield,  10,790  feet 
above  the  sea.  A  tramway  1,G75  feet  long  has  been  constructed  to 
carr^'  the  ore  from  the  mine  to  the  mill.  The  latter  contains  15 
stamps,  was  built  by  the  Eagle  foundery  at  Chicago,  and  cost,  including 
freight,  $8,000.  The  stamps  weigh  425  i)ounds  each,  and  drop  at  the 
rate  of  33  times  per  minute.  They  are  pix)pelled  by  a  twelve  horse- 
power stationary  engine.  Nearly  all  the  gold  is  amalgamated  in  the 
battery -box  and  a  very  small  i)roportiou  only  is  taken  from  the  amalga- 
mated copper  plates.  A  "  clean-up"  is  generally  made  every  other  day, 
and  the  plates  are  washed  with  a  solution  of  cyanide  of  potassium. 
The  strained  amalgam  yields  by  retorting  about  half  its  weight  in  gold 
of  very  good  quality.  A  lot  of  retorted  gold  from  this  mill,  sent  to  tbe 
United  States  assay  oflSce  at  Kew  York,  assayed  .835^  in  gold  and  .159 
in  silver ;  another  lot  from  the  same  mill,  weighing  2GG.80  ounceSi  as- 
sayed .841  in  gold,  and  .152  in  silver ;  coin  value  $4,G13  43 ;  currency 
vadue  $0,282  17,  less  $G  38  taxes =80,275  79  net.  Five  men  are  em- 
ployed in  this  mill,  and  one  of  the  owners  isthe  superintendent.  Eighteen 
to  twenty  men  are  working  in  the  mine,  and  keep  four  drills  running  in 
the  day-time  an<l  two  at  night.  Wood  costs  $2  35  per  cord  at  the  mill. 
From  $2  to  $2  50  and  board  is  paid  to  the  men;  board  is  $1  i>er  day. 
Lwnber  delivered  at  the  mill  costs  $30,  and  mining  timbers  $15  per 
thousand  feet.  Freight  from  Sheridan,  the  terminus  of  the  Kansas 
Pacific  railroad,  to  the  mines  costs  two  and  a  half  cents  i)er  i>ound,  and 
from  St.  liouis  five  and  a  half  cents. 

The  mill  commenced  crushing  rock  October  29,  1809.  Colonel  Berg- 
man has  kindly  furnished  me  with  an  account  of  the  work  done;  the 
yield  of  gold  bullion  is  taken  from  the  books  of  the  Aztec  Company : 

October,  1868,  to  April,  1809. 

Working  days.  No.  toot  crtulMid. 

October 3  20 

November 14  140 

December 6  90 

January 16  200 

February  16  200 

March  and  April 16  800 

Total 71  860 

Which  yielded  1,673  oz.  7  dw 1. 13  grains  of  gold.  This,  sold  at  $22  oarrcnoy  per  os^ 
ftmonnted  to  $36,823  50. 

April  12  to  July  \,  1869. 

Os.  dirt  en. 

April  13,  cleaned  up 58  16    12 

April  14,  defined  up 76  17     6 

April  17,  cleaned  up 230  S 

April  21,  cleaned  up 47  1 

May  4,  cleaned  ui) 27  14   IS 

JtfAy  4;  cleaDcd  up 248  5   tt 
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Os.  dwt.  gr.i. 

by  7,  cleaned  up Ill  7 

lay  8,  cleaned  np 3:^  1    12 

[ay  20,  cleaned  up 681  1 

lay  26,  cleaned  np 92  15 

onetfycleaned  np 95  5 

une  3,  cleaned  up 132  11    12 

one  3|  cleaned  up 132  19    12 

nne  3,  cleaned  up :.  23  19    12 

one  4,  cleaned  np 216  9    i;i 

one  7,  cleaned  up 45  10    12 

one  10,  cleaned  np 13  10    12 

one  10,  cleanetl  up 210  11    12 

one  20,  cleaned  up '. 151  2  ^17 

Dne83,  cleaned  np 116  17    17 

one  27,  cleaned  np 97  7      7 

3,003  14      G 

gold  at  $22  currency  per  oz.,  $66,081  67. 

Komlier  of  working  days,  64 ;  number  of  tons  crushed,  960. 

Average  yield  of  ore,  $68  83  currency. 

BeoapituIatioHy 


BlDberSD,  1868,  to  April  IS.  1869. 
pfftl  12,  ld60,  to  July  1. 1860 


Total 


Quantity 
cmBhctL 


Tont. 
850 
960 


Yield. 


Ozt.  diet  art. 
1, 678  7  13 
3,003    14       6 


1, 810  !  4,  C83      1      19 


Yalae. 


1^)6,023  50 
66.081  67 


103,005  17 


dwt 

gra. 

8 

0 

7 

0 

4 

0 

11 

12 

12 

12 

16 

19 

8 

12 

16 

18 

Average  yield  per  ton  of  ore,  $36  90  currency. 

During  the  month  of  May,  1869,  the  mill  was  run  for  one  week  on  very  rich  ore, 
rhich  yielded  at  the  rate  of  $3,000  per  day. 

YlOd  of  Aztec  millfnm  July  1  to  AuguH  4,  1869. 

Oz. 

aly4 157 

ulvlO 18 

ulvlO 5:$ 

alyl2 103 

ttly  19 88 

«ily26 140 

Lngustl 103 

Lngust  4 86 

The  above  statistics  speak  exceedingly  well  for  the  richness  of  the 
Bine. 

The  Big  Jacko  or  Montezuma  lode  was  discovered  lately  by  a  miner 
Ailed  Big  Jack,  between  Ute  Creek  and  Black  Horse  gulcli,  within  half 
\  mile  of  the  Aztec  mill.  It  is  reporter  to  be  even  richer  than  the 
iLztec.  L.  B.  Maxwell,  the  owner  of  the  grant,  is  the  principal  share- 
lolder  in  this  claim,  which  is  3,000  feet  long.  lie  is  putting  up  a  30- 
itamp  mill,  15  of  which  will  be  in  openition  by  the  end  of  October, 
869.  The  lode  has  been  traced  for  about  one  mile.  The  discovery 
baft  is  50  and  another  shaft  40  feet  deep.  A  tunnel,  runnin;;  on  the 
ode,  has  been  commenced,  which  is  intended  to  strike  the  discovery 
ihaft  at  a  depth  of  300  feet.  About  GOO  tons  of  ore  have  been  extracted. 
hro  test-runs  at  the  Aztec  mill  have  given  a  result  of  875  per  ton,  and 
he  balance  of  the  ore  is  expected  to  yield  fully  as  high. 

Considerable  excitement  prevails  on  account  of  this  new  discovery, 
od  Colonel  Watt&  who  has  seen  it,  calls  it  the  best  lode  in  America. 
knd  indeed,  if  it  does  all  it  is  expected  to  do,  viz.,  if  \t  \&  dsA^  \jk^ 


388      MINES   AND   MINING   WEST   OF   THE   ROCKY   MOUNTAINS. 

supply  regularly  a  30  stamp  mill  with  ore  containing  $75  gold  per 
ton,  it  may  well  be  called  not  alone  the  bi»st  lode  in  America,  but  in  the 
world ;  especially  if  we  consider  that  the  cost  of  working  the  mine  should 
be  comparatively  low,  while  the  gold  occurs  in  a  free  state,  so  that 
the  cheapest  of  all  processes,  tlie  common  stamp  mill  process,  can  be 
Ijrofitably  employed. 

The  cost  of  extracting  and  milling  one  ton  in  Ut^  district  is  estimated 
at  $10  to  $20,  according  to  the  size  of  ore  bodies  met  with,  and  to  more 
or  less  skill  and  economy  in  the  management.  This  is  higher  than  it 
should  be. 

Considerable  prospecting  has  been  done  during  this  year  on  the  ridges 
nfear  the  Poiiil  Kiver,  north  of  Ute  Creek,  and  many  leads  were  discov- 
ered. The  following  are  a  few  of  them :  The  Sicansea  lead,  shaft  20  feet 
deep;  the  Gates  lead,  shaft  sunk  13  feet.  The  ore  of  both  is  said  to 
yield  a  fair  prospect  in  the  pan.  The  Frenchman's  lead  is  situate  be- 
tween the  Swansea  and  (iates.  The  Stonewall  lead  is  reported  to  be 
encased  by  a  hanging  wall  of  grtmite  and  a  foot- wall  of  slate.  A  slu^ 
28  feet  deep  is  sunk  high  up  on  the  hill ;  one  10  feet  deep  lower  down 
on  the  slope.  The  Chico  lead  is  a  two-inch  crevice,  which  is  said  to 
prospect  well.    A  shaft  has  been  sunk  on  it  to  a  depth  of  25  feeU 

The  gulches  on  the  east  side  of  Baldy  Mountain,  though  prospected 
very  little  so  far,  are  all  said  to  contain  gold.  On  the  Poiiil,  piles  of 
stouea  are  found,  said  to  be  the  remains  of  ancient  washings  by  the 
Spaniards  and  Mexicans.  The  part  of  Ute  Creek  between  the  Aztec 
mill  and  Mr.  Maxwell's  house  has  been  most  thoroughly  explored.  Im- 
mediately below  the  Aztec  mill  some  very  coarse  gold  has  been  found. 
A  sj>ecimen  now  in  Mr.  Bruecknors  collection  contains  so  much  wire- 
gold  in  a  brown  ferruginous  mass,  that  of  the  whole  weight  of  one  ounce 
four-fifths  are  gold.  It  has  undoubtedly  been  washed  down  with  the 
detritus  from  the  Aztec  lode.  A  840  nugget  was  txiken  out  on  July  30, 
1800.  Most  of  the  metal  taken  up  on  Ut«  Creek  so  far  is  leaf-gold,  all 
of  which  is  very  coarse.  The  liner  kind,  of  which  the  ore  of  the  Aztec 
contains  a  great  deal,  has  probably  been  dei)Osited  further  down  the 
gulch,  where  the  gi^ade  is  less  steep.  The  gold  washed  out  now  is  si> 
coarse  that  the  use  of  quicksilver  in  the  Humes  could  be  entirely  dis- 
pensed with.  Machinery  for  hydraulic  washings  has  been  put  up  in  two 
localities — near  the  Aztec  mill  and  near  Mr.  Maxwell's  house,  several 
miles  below  the  mill.  Out  of  one  of  these  claims  $1,700  were  taken  in 
six  weeks.  The  highest  yield  taken  out  of  any  gulch  claim  on  Ute  Creek 
in  one  week  was  8700.  The  gold  does  not  occur  everywhere  in  the 
gulch,  but  is  rather  ''  spotted."  Thirty-five  men  in  all  are  working  in 
these  (;laims.  At  the  hydraulic  works  near  Maxwell's  house  the  bed- 
rock, which  consists  of  siliceous  slate,  lies  from  10  to  30  feet  deep.  L. 
B.  Maxwell,  who  owns  the  claim,  employs  six  men  at  a  time^  and  two 
hose  supplied  with  about  150  inches  of  water,  miner's  measurement. 
The  sluices  are  provided  with  log  riffles.  One  foot  of  cement  immedi- 
ately on  the  bed-rock  is  exceedingly  rich  in  gold. 

It  a])pears  to  be  the  opinion  of  the  miners  generally  that  the  gulches 
on  the  east  side  of  Baldy  Mountain  (Ute  district)  are  not  as  rich  aa 
those  on  the  west  side,  (Moreno  district,)  but  that  the  lodes  in  the 
former  are  better  on  account  of  the  greater  regularity  of  the  countiy 
rock. 

WILLOW  GBEEK  DISTRICT. 

A  man  by  the  name  of  Kelley  discovered  gold  in  Willow  Gkdch  in 
October,  1866.    The  secret  wvja  kept  pretty  well  during  the  winter,  bat 
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raongh  leaked  oat  to  cause  some  excitement ;  and  when  Arthur  and 
BroDson  came  ont  in  May,  1867,  to  follow  up  Kelley's  discovery,  they 
found  a  party  of  miners  already  at  work  in  Michigan  Gulch,  where  they 
had  discovered  gold  near  the  present  site  of  Elizabethtown.  Arthur  &  Co. 
prospected  during  that  season  in  Willow  Gulch,  took  out  14  ouuces  of 
gold,  and  concluded  to  work  on  a  larger  scale.  For  that  purpose  they 
secured  for  themselves  the  water  of  Bear  and  Willow  Gulches.  Their 
mining  property  consists  of  one  hill  claim  of  1,GOO  feetj  600  of  whidi 
they  bought  of  L.  B.  Maxwell  for  $1,500,  and  1,600  feet  of  ground  en 
Willow  Creek.  The  claims  were  opened,  ditches  and  a  reservoir  dug, 
and  houses  built  at  an  expense  of  about  $14,000.  Operations  were  com- 
menced in  April,  1868,  and  by  November  20  of  the  same  year  the  com- 
pany had  taken  ont  about  400  ounces  of  gold,  worth  $8,000  currency, 
when  the  inclemency  of  the  weather  stopped  their  operations.  They 
commenced  work  again  April  3, 1869,  and  by  July  1  of  the  same  year 
they  had  taken  out  327  ounces,  10  pennyweights,  22  grains.  The  gold 
was  very  fine,  as  will  be  seen  by  the  following  two  memoranda  of  bul- 
lion shipped  by  Arthur  &  Co.  to  the  United  States  branch  mint  at  Den- 
ver for  assay. 

It  should  be  remarked  here  that  bullion  shipped  from  Kew  Mexico 
and  Wyoming  to  Denver  banking-houses  for  assay  at  the  mint  is  gen- 
c^rally  credited  to  Colorado  Territory. 

Memorandum  Of  gold  huUion  deponted  at  the  hranck  mint  of  the  United  States  at  Denver, 
Colorado,  the  dth  day  of  July,  1869,  by  Fir%t  National  Bank,  Denver. 
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Aiiayer  otf  Branch  MUU. 
By  AMOS  LAUZ. 

During  the  month  of  July,  18C9,  136  ounces,  10  pennyweights,  11 
grains  were  taken  out  by  the  same  company.  Their  total  product  since 
April  3d  of  the  same  year  was,  therefore.  4C4  ouuces,  worth  $10,347  20 
eonency.  This  amount  was  taken  out  by  880  shifts  of  one  man,  cor- 
responding to  $11  67  per  hand. 

Work  on  the  hill  claim  by  hydraulics  was  commenced  on  the  4th  May, 
1809.    The  company  have  54  feet  pressure  and  use  a  6-inch  ho^  mWi 
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a  1^  inch  nozzle  and  40  incLes  of  water,  miner's  measaiement.    Foai 
]nen  took  out  '^3  ouueca  of  gold  in  five  weeks.    The  gold  was  entirel} 
ditferent  fi*om  that  taken  fi*oin  the  gulch  claim  immediately  a^oining. 
it  was  much  coarser,  much  liner  in  quality,  and  very  rusty,  so  that 
(luicksilver  would  not  take  hold  of  it.    Mr.  BrUckner  has  inspected 
some  of  the  dust,  an<l  as  he  found  it  very  rough,  he  ciime  to  the  coucla* 
sion  that  it  could  not  have  traveled  very  far  from  the  original  deposit 
Some  large  pieces  of  float  quartz  and  indications  of  a  lode  near  the  reser- 
voir, at  the  intersection  of  the  slate  and  gi'anite,  were  found  by  him. 
The  sluice  l>oxes  on  this  claim  are  200  feet  long  and  have  10  inches  fall 
p(»r  box  of  12  feet  in  length.    At  the  creek  claim  the  same  party  had  a 
tail-sluice»  of  1,200  feet  in  length  with  575  feet  of  wing  sluices.    At 
l)resent  they  have  a  force  of  eleven  men  at  work,  but  in  May  and  June, 
when  water  is  more  plentiful,  seventeen  men  are  employed.    In  the 
month  of  August,  during  Mr.  Brlickner's  visit,  the  amount  of  water 
furnished  by  the  creek  was  100  ijiches,  and  bj'  the  reservoli*,  which  was 
allowed  to  1111  at  night  for  use  in  the  day  time,  70  inches,  while  in  May 
and  June  a  full  supply  of  250  inches  can  be  had.    The  amount  of 
ground  worke<l  out  in  the  creek  claim  was  175  feet  in  length.     The  fnll 
length  of  each  claim  on  Willow  Creek  is  200  feet,  and  its  width  is  deter- 
mined by  the  width  of  the  gulch.    Hill  claims  are  300  feet  square.    lu 
that  portion  of  Willow  Gulch  where  Arthur  &  Company  ai-e  at  work, 
the  surface  of  the  ground  falls  11  inches  to  every  12  feet,  which  is  the 
length  of  a  sluice-box.    As  only  7  inches  of  fall  are  required  per  box, 
4  inches  are  left  for  dumping;  this  circumstance  facilitates  oi)eratioD$ 
considembly,  as  no  extra  hands  are  required  to  shovel  off  the  tailings 
from  the  eiul  of  the  boxes.    The  drift  and  gravel  are  13  feet  deep  from 
the  surface  to  the  bed  rock  ;  some  of  the  boulders  are  very  large,  but 
as  much  as  a  15-])ound  stone  is  carried  through  the  sluices  by  a  cuiTCDt 
of  170  inches.    It  is  estimated  that  an  area  of  ground  10  feet  long,  10 
feet  wide,  ami  13  feet  det^j),  is  worked  out  every  day.    Log  riffles  about 
0  inche.s  high  are  used  in  [ireference  to  common  sawed  riffles.     The  cost 
of  both  is  about  the  same,  but  the  former  last  three  times  as  long  as  the 
latter,  for  the  reason  that  the  grain  of  the  wood  resists  the  friction  of 
the  gravel  nuich  better  than  the  liber.     In  the  first  two  boxes  next  to 
the  sluice-head,  slot  riffles  are  used.    About  six  i)ounds  of  quicksilver 
per  day  are  distributed  in  ;ill  but  the  two  last  sluices  at  diffei^nt  times; 
the  two  last  servt*  merely  to  catch  any  quicksilver  which  may  have  been 
washed  that  far  by  the  force  of  the  stream.    On  cleaning  up,  about  75 
per  cent,  of  the  «iuicksilver  is  found  in  the  first  box,  the  balance  is 
deposited  in  the  following  boxes  in  quantities  proi)ortional  to  their  dis- 
tances from  the  sluice-head.    The  cost  of  a  sluice-box,  including  five 
log  riffles  and  two  cleats,  is  $5. 

1  have  given  such  a  detailed  description  of  the  claims  of  Arthur  & 
Company  because  they  are  considered,  an<l  really  are,  models  of  well- 
conducted,  economical,  and  business-like  sluicing  and  gulch  mining. 

Willow  Gulch  is  about  four  and  a  half  miles  long  from  its  commence- 
ment at  the  western  slope  of  Daldy  Mountain  to  its  junction  with  tie 
Moreno  Kiverj  it  follows  a  general  north  and  south  course.  Above 
Arthur's  claim,  which  is  situate  about  thrce-quarters  of  a  milo  above 
the  mouth  of  the  gulch,  the  valley  becomes  steeper  and  narrower, 
especially  in  the  neighborhood  of  Mountain  City,  a  town  at  the  junction 
of  Xew  Orleans  Flat  and  Last  Chance  Gulch.  Below  Arthur's,  it 
widens  out  gradually  down  to  the  Moreno  Valley,  where  Virginia  Ci^ 
is  situate. 


CONDITION   OF   MINING  INDUSTRY — NEW   MEXICO.  391 

A  great  many  claims  have  been  located  both  above  aud  below 
Arthur^H.    Above,  are  the  following: 

Middletofi  &  Company- Sj  rich  in  gold ;  water  verj*  scarce  at  present. 

The  Union  Company's^  a  claim  I,GOO  feet  long;  ground  10  to  20  f(?et 
thick  has  to  be  removed  before  the  pay-gravel,  4.J  feet  thick,  is  reached. 
The  richest  part  of  the  latter  is  immediately  on  the  bed-rock,  like  in 
most  of  the  Moreno  gulches.  This  company  uses  14inch  sluices  and 
has  about  75  inches  of  water  at  its  disposal.  The  gulch  is  narrow  and 
contains  large  stones.    The  fall  of  the  suiface  is  15  inches  in  12  feet. 

The  Idaho  Company^s.  The  claim  is  1,000  feet  long  an<l  110  feet  wide, 
and  falls  13  inches  to  every  12  feet.    The  supply  of  water  is  80  inches. 

Dutch  John^s.  Location  800  feet  long  and  200  feet  wide.  Amount  of 
water,  So  inches. 

Below  Arthur  &  Company's,  the  following  claims  are  located: 

The  Eureka  Company^s,  Work  was  commenced  in  May,  18G8.  The 
bed-rock  is  14  feet  below  the  surface.  Although  the  claim  is  considered 
rich,  very  little  work  has  been  done. 

Harrison  d;  Company^s, 

Pope  &  Company- fi.  Bed-rock  15  feet  deep. 

O.  K.  Company*8.  Bed-rock  20  feet  deep. 

The  three  last  companies,  though  they  have  sunk  prospecting  shafte, 
have  not  opened  their  claims.  Below  them,  down  to  the  junction  of  the 
galch  with  Moreno  Biver,  no  prospecting  shafts  have  been  sunk  yet. 

In  all  the  claims  on  Willow  Creek  sixty-three  men  were  at  work  in 
August,  1809. 

The  next  gulch  west  of  Willow  Creek,  and  nearly  parallel  to  it,  is 
Mexican  Gulch.  It  has  been  prospected  and  found  to  he  rich  in  gold, 
but  no  ditch  having  been  brought  to  the  locality  as  yet,  no  actual  min- 
ing has  l)een  done. 

Baltimore  Flat^  south  of  Last  Chance,  empties  into  Mexican  Gulch. 

Further  west,  near  Elizabethtown,  some  of  the  richest  and  most 
promising  gulches  in  the  Moreno  gold  fields  are  found.  Grouse  Gulch, 
Humbug  Gulch,  Last  Chance  Gulch,  and  New  Orleans  Flat  are  the 
most  important  ones,  as  far  as  prospecting  and  actual  work  done  up  to 
the  present  time  indicate.  3Iost  of  the  richest  claims,  however,  have 
only  been  worked  during  a  few  months  when  the  8U])ply  of  water  was 
tolerably  sufficient ;  now  nearly  all  of  them  lie  idle  for  want  of  water. 
It  is  to  be  regretted  that  the  ditch  canying  water  from  the  Bed  Hiver, 
an  affluent  of  the  Bio  Grande,  was  not  sufficiently  ])erfected  during  last 
year  to  furnish  th(»  much  hoped  for  supply.  Of  the  000  or  700  inches 
which  were  turne<l  into  the  ditch  at  its  head  from  one  of  the  branches 
of  the  Bed  Biver,  only  100  arrived  at  Humbug  Gulch,  and  even  this 
amount  was  diminishing  daily  on  account  of  the  enormous  leakage  along 
the  way.  Much  disappointment  was  therefore  experienced  by  the 
miners,  many  of  whom  had  opened  their  claims  and  were  ready  for 
gulchiug. 

There  are  only  two  ways  for  abating  this  evil ;  the  whole  extent  of  the 
ditch  must  either  be  puddled  thoroughly  with  chiy,  of  which  there  is  a 
great  quantity  near  the  head  of  the  ditch,  or  the  amount  of  water  must 
be  increased  at  the  head  by  carrying  another  branch  of  lied  Hiver  to  it. 
The  latter  proposition  would  necessitate  the  construction  of  an  addi- 
tional ditch  of  several  miles  in  length. 

The  prosperity  of  the  Moreno  guh'Ji  mines,  depending  largely  on  the 
speedy  completion  and  perfection  of  this  ditch,  it  may  not  be  inappro- 
priate to  give  here  a  more  detailed  description  of  it. 

Hie  length  of  the  ditch  from  the  Bed  Bivcr  to  Groviae  G\v\e\\\^  ^ 
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miles  10  chains.  Alon^  this  distance  3  miles  and  29  chains  of  aquedacte 
and  side  hill  flumes  were  necessary.  The  greatest  distance  spanned  by 
one  aqueduct  is  144  rods,  over  a  valley  79  feet  deep  under  the  center ;  it 
is  situate  at  the  divide  of  Red  and  Moreno  Rivers,  one  of  which  floors 
into  the  Rio  Grande,  tlio  other  into  the  Canadian  and  MississippL  At 
MilFs  Gulch  the  ditch  is  carried  along  the  top  of  the  ridge.  For  the 
first  12}  miles  its  fall  is  12  feet,  the  width  at  the  bottom  2},  and  at  the 
top  5}  feet  by  2  f(M3t  in  depth,  and  a  slope  of  the  back  bank  of  one  foot 
in  12  inches ;  for  the  remainder  of  the  way  the  fall  is  4  feet  per  mile,  the 
width  4  feet  in  the  bottom,  and  7  feet  at  the  top  by  two  feet  in  depth. 
For  5  miles  the  ditch  had  to  be  blasted  through  bed  rock ;  no  tunnel 
was  required,  but  several  cuts  10  feet  deep  had  to  bo  made.  The  flumes 
on  the  12  feet  grade  are  4}  feet  wide  and  30  inches  deep,  on  the  4  feet 
grade  3  feet  wide  by  the  same  depth  as  the  first  mentioned.  The  dis- 
tonce  between  the  head  of  the  ditch  and  Grouse  Gulch  is  only  11  miles. 

The  distance  from  the  east  to  the  west  branch  of  Red  River  is  ^ 
miles.  The  two  combined  are  expected  to  give  a  supply  of  600  inches 
measured "  under  a  pressure  of  five  inches.  Work  was  commenced  oa 
May  12, 1868  and  carried  on  until  November  13,  of  the  same  year.  A 
portion  of  the  ditch  was  made  by  contract.  Four  hundred  and  twenty 
men  were  the  highest  number  employed  at  one  time.  The  first  water 
was  delivered  to  Martin  &  Scott's  claim  in  Humbug  Gulch  on  July  9, 1869. 

According  to  Captain  Davis,  there  was  not  one  mile  of  ground  along 
the  whole  length  of  the  ditch  which  would  not  show  the  color  of  gold 
in  prospecting. 

The  gold  diggings  on  Red  River  have,  however,  not  been  opened  yet; 
the  depth  of  the  bed  rock  has  only  been  ascertained  to  be  very  consid- 
erable. The  valley  is  one  of  the  most  beautiful  in  New  Mexico.  Mead- 
ows covered  with  flowers  of  all  colors,  a  clear  cold  stream  of  water  full 
of  trout,  and  sombre  mountain  sides  covered  with  a  thick  growth  of 
pine,  remind  the  visitor  forcibly  of  the  mountain  scenery  of  the  Thuriii- 
gian  Foi-est. 


JVa  ter  rates  of  the  Moreno  Wat^  and  Mining  Company ^  Moreno  mines.    Cost  of  ditch  $310,000 
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The  level  of  Moreno  ditch  ut  Xegro  Gulch  is  10,570  feet  above  titje- 
ater;  tho  elevation  of  Blizubcthtovrii  being  9,497  lipet,  the  ditcli  at 
egro  Gnlch  ties  1,073  feet  above  Klizabethtown.  Within  this  difterence 
r  altitude  a  great  deal  of  ver>~  rieh  ground  is  located,  but  some  of  the 
chest  lying  higbcr  up  on  Itnldy  Slountain  c.innot  be  supplied  with 
ater  fi'om  this  ditch.  For  this  reason  a  dit^b  from  the  Poiiil  Kiver  was 
ronght  around  the  mountain  by  Mr.  Maxwell  at  tin  elevation  of  10,904 
et  and  thence  to  a  point  on  Sew  Orleans  Flat,  where  he  commenced  a 
tservoir.  He  is  said  to  have  already  tiiken  a  large  amount  of  gold  from 
is  claims  on  Last  Chance  Gulcli,  to  which  the  water  was  brought  hitherto 
ora  Willow  Creek. 

Besides  the  above  two, several  other  ditches  have  been  constructed  to 
inii.-4h  water  to  the  (claims  situate  lower  down  near  Flizabethtown  and 
panish  Bar ;  as,  for  instance,  the  MicM^n  ditch,  carrying  water  from 
ill's  Gulch  to  Michigan  Gnlch ;  Bcrgmana's  Moreiw  ditch,  which  brings 
te  water  of  Moreno  Kiver,  and  Comanche  diM,  which  brings  it  from 
omanche  Creek  to  Spanish  Bar;  Car;>cni'(?r'H<IttcA,  bringing  water  to  tho 
iservoir  in  the  lower  [wrt,  and  FollocH'ii  ditch,  carrying  wat«r  to  the  dig- 
logs  at  the  mouth  of  Grouse  Gulch. 

Claimsin  Grouse  Gulch. — Carpeuter^s  property  coatusts  of  eight  claims 
r  300  feet  square  each,  of  which  Tom  Lothian  owns  Ave,  George  M. 
arpenter  one  and  a  half,  John  G.  Schuhuranti  one,  and  Joe  Bryant 
le-half.  The  tract  is  sitnated  at  a  [loiiit  of  the  gulch,  whero  it  forms  a 
allow,  covered  with  meadows,  between  gradually  sloping  hills  studded 
ith  piae  trees.  In  the  oiieii  cat,  in  which  sluice-boxes  are  arnmged, 
ipcars  nearest  to  the  surface  a  layer  of  earth,  six  feet  thick ;  next  to  it 
•e  ten  feet  of  yellow  gravel  with  Ijouldcrs  of  slate,  granite  and  quartz, 
'  an  average  size  of  about  six  inches  in  diameter.  These  boulders  aro 
jry  little  rounded.  The  layers  sIoi)c  with  the  surface  of  the  hill  from 
ifit-southeast  to  west-northwest,  and  also  from  east  to  west.  Tiie  bed 
)ck  dips  toward  the  south,  and  is  a  soft,  decomiwsed  red  slate.  Im- 
ediately  on  it  lie  about  eight  feet  of  pay  gravel.  A  rich  prospeut  of 
iddling  coarse,  rough  gold  was  obtained  from  five  pounds  of  "dirt" 
liken  from  the  middle  of  the  pay  streak ;  the  bottom  showeo  less  gold. 
bis  company  have  GOO  feet  of  hose  on  hand,  and  intend  to  commence 
fdraolic  operations  as  soon  as  they  can  get  a  sufficieat  sav\^s  ol'««>ec 
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from  the  ditch  company.  Their  present  supply  from  their  own  ditch  is 
too  sma".  to  carry  on  such  works  without  much  interruption.  Their 
Bluicc-bo.ces  have  seven  inches  fall  to  everj*  12  feet,  and  are  12  inches 
wide.  Slot  riffles  are  used  in  the  upper  and  block  riffles  in  the  lower 
boxes.  One  thousand  feet  of  flume  are  on  hand.  In  their  open  cut, 
which  is  eighty  feet  wide,  tbey  lind  the  gold  very  evenly  distributed, 
and  as  it  is  very  rough,  they  are  confident  that  the  mother  lodes  are 
near  by  in  the  foot-hills.  Work  on  the  chiim  was  commenced  Novem- 
ber 1, 1807.  The  cost  of  opening  it  was  $8,000.  Fifteen  hundred  feet 
of  lumber,  worth  875,  and  75  pounds  of  nails,  worth  $15,  were  used  on 
the  claim.  Since  May  10,  1809,  the  eomiiany  have  washed  1,700  cubic 
yards  of  pay  gravel,  and  liave  produced  therefrom  142  ounces  14  penny- 
weights 19  gi-ains  of  gold,  which  sohl  at  $22  20  per  ounce.  The  total 
number  of  working  days  was  102 ;  sluicing  27  days.  Cost  of  a  day's 
work,  $2  75;  l>oard,  $1  25;  daily  supply  of  water,  (70  inches,)  |6. 
Twenty  live  pounds  of  <piicksilver,  worth  $37  50,  were  used. 

CaUtoun^s  claim^  owned  by  Calhoun,  Deacon  and  Sullivan,  is  1,250 
feet  long,  and  is  of  a  similar  character  to  Carpenter's,  which  joins  it  be- 
low. Their  pay  streak,  lying  on  a  blue  cement-hke  slate,  is  eight  feet 
thick,  and  contains  magnetic  iron  sand,  the  "  marmaje"  of  the  Mexicans, 
and  small  lum))s  of  magnetic  iron,  (called  "  tepustete"  or  *'la  guia  deloro,") 
like  all  the  Moreno  diggings,  and  in  fact  most  of  the  best  placers  in  the 
world. 

The  gold  is  coarser  than  at  Carpentei''s,  and  sometimes  has  osmi- 
ridium  adheiing  to  it.  This  company  is  said  to  have  taken  out  $6,200 
worth  of  gold  duiing  last  year,  and  $2,000  worth  this  spring,  during 
only  five  or  six  weeks  of  actual  work.  The  gulch  is  80  feet  wide  at  this 
claim,  and  the  ground  has  a  fall  of  18  inches  in  eveiy  12  feet.  The 
company  is  i)repared  to  work  by  hydraulics,  and  has  on  hand  250  feet 
of  s<?amless  hemp  hose,  costing  $1  90  per  foot.  They  will  work  under  a 
pressun*  of  123  feet.  Judging  from  their  present  i)rospects,  they  expect 
to  be  able  to  take  out  $200  worth  of  gold  iH>r  day,  a«  soon  as  they  can 
get  enough  water  from  the  ditch. 

Above  Calhoun's  claim  Grouse  Gulch  gets  narrower  and  steeper. 
Along  its  whole  length  of  two  and  one-half  miles  claims  have  been 
l(H*ated.  The  following  are  some  of  them :  Mallorv  &  Co.,  1,200  feet; 
Kiley  &  Co.,  000  feet ;  Bergmann,  000  feet ;  Xed.  Pointer,  600  feet. 
All  of  them  are  waiting  for  water  from  the  Moreno  diteh.  Below  Car- 
penter's the  Michigan  Company^  Pollock,  and  others,  have  claims. 
The  latter  is  taking  out  a  compamtively  large  amount  of  gold  every 
week.  Below  his  claim  the  ground  has  not  fall  enough  to  permit  suc- 
cessful sluicing;  several  men  working  with  a  "long  tom,"  however, 
made  good  wage«i{. 

Humbug  Oulch,  situate  next  t©  Grouse  Gulch,  toward  the  north,  runs 
parallel  with  it,  and  is  much  longer. 

Among  the  more  prominent  claims  in  this  gulch  is  Martin  &  Sootfi 
hj'draulic  claim,  1,500  feet  long.  The  company  have  made  a  smallf 
open  cut,  of  22  feet  in  dei)th,  in  which  they  found  0  feet  of  pay-gravd 
without  having  reached  the  bed-rock.  As  the  ground  rises  they  will 
probably  find  it  soon.  They  work  day  and  night,  with  a  force  of  20 
men,  and  50  inches  first  and  the  siime  .'vmount  of  second  water,  under  a 
head  of  75  feet,  using  a  0-inch  hose  with  a  l^-inch  nozzle.  Eighteen 
sluice-boxes,  with  a  fall  of  7  inches  per  box,  have  been  put  down, 

Faulkmr  &  Coleman^s  claim.    The  ground  prosi)ects  well  5  feet  belo^ 
the  grass  root,  but  the  amount  of  water  at  their  disposal,  50  inches,  is 
insuilicient  for  successful  working. 
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The  California  Company's  claim,  2,700  feet  Iodj:^?  contaiDS  a  layer  of 
pay-^rravel  10  feet  thick.  The  abseuce  of  large  boulders  facilitates 
operations  frreatly.  The  company  work  on  a  bottom  of  cUiy,  large 
lumps  and  layers  of  ^vhicli  occur  also  in  the  pay-streak.  They  took 
oat  $452  with  eight  men  in  six  days. 

Bergmanns  claim,  near  the  junction  of  Humbug  Gulch  and  Moreno 
Biver. 

All  of  these  claims  are  depending  on  the  x>erfectiou  of  the  Moreno 
ditch  for  successful  working. 

The  diggings  oi  Spanish  Bar,  one-half  mile  below  Elizabethtown,  near 
the  Moreno  Kiver,  present  some  i*emarkable  features.  Gold  is  hero 
found  at  an  elevation  of  from  20  to  30  feet  above  the  present  river  bed, 
on  the  banks,  and  the  bar  diggings  have  been  much  richer  than  the 
river  diggings  below.  Colonel  Bergmann«  for  instiince,  has  taken  from 
his  Spanish  Bar  claim  about  15  ounces  of  gold  per  week,  working  in 
day-time  only,  and  with  less  labor  than  in  his  river  diggings,  whei*e  not 
more  than  about  seven  ounces  i)er  week  were  taken  out  by  working  day 
BXiA  night  with  a  greater  number  of  men.  Many  th(.H)ries  have  been  ad- 
vanced to  explain  this  strange  freak  in  Nature\s  dressing  process.  Ac- 
cording to  one,  the  gold  has  come  from  lodes  on  the  liill,  alcove  the 
claim ;  another  sets  forth  that  the  gold  was  dei)ositeil  here  at  a  time 
when  the  river  bed  was  at  a  level  with  the  bar,  and  that  at'terwanl  the 
river  l>ed  was  washed  deeper,  while  the  former  plentiful  supply  of  gold 
diminished ;  still  another  ivssumes,  that  the  bank  has  been  raised  by  vol- 
canic action  subsequent  to  the  deposition  of  the  gold.  The  ibllowing  ex- 
planation, however,  deduced  from  the  observation  of  the  character  of  the 
gold  and  the  appearance  of  the  bed-rock,  is  probably  the  right  one :  The 
ooantry  rock  consists  of  a  stratified  porphyry-like  conglomerate  of  quartz, 
feldspar,  hornblende,  and  mica,  including  irregular  grains  of  quartz  and 
calcite,  larger  than  the  other  component  ingivdients;  it  strikes  north- 
west and  southeast,  and  dips  75^  southwest,  into  the  hill.  Interstratifn-d 
seams  of  decomposed  iron-stained  quartz  and  feldspar,  full  of  little  crev- 
ices, occur  frequently,  and  in  places  they  form  a  regular  network.  The 
small  crevices  are  filled  with  auriferous  sand,  containing  rough  laminar 
gold,  with  shaq)  points  and  angles.  It  has  paid  in  places  to  work  out 
and  sluice  the  bed-rock  to  a  depth  of  over  live  feet,  and  it  is,  therefore, 
likely  that  the  gold  originated  whei-e  it  is  found.  In  the  richest  spots 
the  ground  is  stained  red  and  yellow,  and  in  these  places  the  most 
crevices  are  always  found. 

In  many  of  the  other  gulches  good  ])rosi)ects  of  gold  have  been  found. 
I  will  only  name  here  the  following:  Spruce^  Pine^  Spring j  MillSj  Nacita 
or  Bocky  Pointy  and  Missouri  Oulch^  Grupp,  Eagle^  and  Only  Chance  Flat, 
Measure  HiU^  Six  Mile^  and  Cienegilla  Creek. 

I  cannot  conclude  this  description  of  the  Moreno  gold  fields  without 
calling  attention  to  Moreno  Valley,  between  Spanish  Bar  an<l  the  junc- 
tioa  of  the  river  with  the  Cienega  and  the  Cimarron  Kiver.  llei*e  the 
valley  forms  a  deep  and  wide  basin,  between  high  hills,  and  has  evi- 
dently been  the  bottom  of  a  lake  before  the  water  forced  an  outlet  to 
tiie  steep  canon  of  the  Cimarron.  All  the  main  gulches  of  Moreno,  like 
Willow  Creek,  Mexican  Gulch,  liocky  Point  Gulch,  &c.,  empt>  into  this 
haain,  and  it  is  therefore  very  probable  that  a  large  amount  of  line  gold 
has  been  washed  into  it.  Thorough  prospecting  by  shafts  and  wells 
would  soon  test  this  question,  and  if  prosi)ects  should  warrant  the  out- 
faiy,  a  tunnel  should  be  driven  from  Cimarron  Caiion  to  the  deepest  point 
of  the  bed-rock  in  this  basin.    Through  the  tunnel  the  whole  of  the  allu- 
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vium  could  be  slaiced.  At  least  1,000  incbes  of  water,  from  all  soaroes, 
would  be  at  the  disposal  of  the  undertakers  at  all  times. 

All  the  miuiug  laiid»  of  Moreno  are  claimed  to  be  on  3f  r.  Maxwell-s 
grant.  For  a  consideration  of  81  per  mouth  he  allows  miners  to  work 
a  gulch  claim.  Of  every  lode  discovered  on  his  i)roperty  he  claims  oae- 
half  (1,500  feet)  as  his  share. 

The  amount  of  gold  extracted  from  the  Moreno  Gulch  mines  from 
July  1,  1808,  to  July  1,  1809,  exceeds  8200,000  in  coin. 

The  fineness  of  two  packages  of  gold  dust,  sent  by  the  Moreno  Water 
and  Mining  Company  to  the  Philadelphia  Mint  for  assay,  was  .878  in 
gold  and  .118  in  silver,  and  .870  in  gold  and  .119  in  silver,  respectively. 

About  500  men  were  settled  at  the  Moreno  Mines  in  October,  1809. 

QUARTZ  MINING  IN  MORENO. 

The  results  obtained  hitherto  from  lode  mining  on  Baldy  Mountain 
and  its  western  foot-hills  have  been  very  small,  and  probably  do  not 
exceed  a  few  hundred  dollars  in  the  aggregate.  Still  many  large  lodes 
have  been  discovered,  and  some  of  them  contain  pay-streaks  and  speoi- 
mens  very  rich  in  gold.  A  steam  stamp  mill  was  set  up  in  Negro  Gulch, 
near  Elizabethtown,  by  Mr.  Bartolemew,  which  did  not  ])roduce  any 
satisfactory  results  from  the  ore  crushed  by  it.  The  mind's  generally 
ascribe  this  to  the  bad  management  and  fiiulty  construction  of  the  mill, 
but  it  is  just  as  likely  that  the  oi-es  delivered  were  not  sorted  careftiHy 
enough  to  be  worth  crushing.  On  the  whole,  very  little  attention  has 
been  paid  to  quartz  mining,  principally  because  the  surface  of  the 
ground  is  thickly  covered  with  detritus,  which  hinders  prospecting,  and 
because  gulch  mining  offered  quicker  returns  with  less  outlay.  Of 
"  float"  and  other  indications  of  veins  there  is  an  abundance,  and  there 
cannot  be  any  doubt  that  in  a  country  where  so  much  rough  gold  is 
found  in  the  gulches  rich  quartz  lodes  must  be  near  by. 


CHAPTER  LVI. 

PINGS  ALTOS. 

Neai'ly  all  the  remainder  of  the  gold  produced  in  the  Territory  dur- 
ing the  year,  from  July  1, 1808,  to  July  1, 1809,  has  resulted  from  tlw 
mining  operations  at  Pinos  Altos  and  those  at  the  Old  and  New  Placers. 
The  Pinos  Altos  mining  ri»gion  is  situat^j  in  the  southwest  comer  of  the 
Territory,  under  latitude  33^  and  longitude  108^  west  of  Greenwich,  in 
the  Sierra  Madre.     It  exten<ls  north  to  the  Sierra  Blanca  range  <rf 
mountains  in  Arizona,  which  has  not  been  much  explored  as  yet,  on 
account  of  the  hostility  of  the  Indians  inhabiting  it^  but  which  i8,"nevwf- 
theless^  sufficiently  known  to  make  the  existence  of  rich  mineral  de- 
posits in  it  an  established  fact.    The  miner.ils  represented  in  the  Pinos 
Altos  region  compiise  almost  all  the  ores  containing  the  most  valuable 
metals,  tiie  most  prominent  of  which  are  gold,  silver,  copper,  lead,  and 
iron.    The  district  is  api)roachable  by  different  routes,  one  from  Fort 
Craig,  being  about  one  hundred  miles,  the  other,  from  Fort  Selden, 
being  ninety-two  miles  long.    The  distance  from  Santiit  F^  to  Fort  Craig 
28  one  hundred  and  seventy-eight,  and  from  Santa  ¥6  to  Fort  Seldon 
two  hundred  and  sixty-two  miles.    Both  roads  are  at  present  very  on- 
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safe,  the  Apache  Indians  having  lately  committed  many  oatrages  and 
marders  along  the  way. 

The  following  cascs'may  illustrate  the  perfect  control  which  the  red 
man  has  still  over  that  country':  During  last  year  the  Apaches  have 
killed  five  mail-carriers  and  two  passengers.  They  even  did  not  resi>ect 
military  escorts.  In  one  instance,  I  am  informed,  they  attacked  and 
drove  away  an  escort  of  ten  men ;  in  another,  they  killed  all  the  passen- 
gers of  the  mail  coach,  one  of  whom  was  Colonel  Stone,  and  all  the  sol- 
diers who  acted  as  escort  to  that  coach.  Tliis  was  done  near  the  line  of 
Arizona  and  New  Mexico.  Scarcely  a  week  passes  without  Indian  out- 
rages and  depredations  in  some  parts  of  the  Territory,  and  as  long  as 
the  Indians  are  allowed  to  thus  rove  over  the  whole  country  life  will  not 
be  safe  in  any  part  of  New  Mexico.  Their  hostile  attitude  has,  of 
course,  greatly  delayed  immigration  and  the  development  of  a  district 
so  ricli  in  the  precious  metals  that  no  second  can  be  found  in  the  whole 
Territory  to  equal  it* 

The  history  of  the  district  is  similar  to  that  of  many  others  in  the 
West,  where  the  pioneers  had  not  alone  to  oven'ome  the  difficulties 
which  the  great  distances  from  civilization  present4Ml  to  them,  but  also 
the  hostility  of  the  savage  tribes  living  in  the  neighborhood. 

In  May,  1860,  Colonel  Snively  and  a  party  of  Californians  discovered 
gold  in  Kich  Gulch,  near  the  present  site  of  the  town  of  Pinos  Altos. 
The  news  of  it  spread,  and  in  June  of  the  same  year  people  from  Chi- 
huahua, Sonora,  Texas,  and  California  commenced  i>ouring  into  the 
new  Eldorado,  so  that  in  December  1,500  had  gathered.  They  worked 
the  placers  in  different  gulches,  and  are  said  to  have  avemged  fn)m  $10 
to  $15  per  day  to  the  hand.  In  December,  1800,  the  first  quartz  lode 
was  discovei*ed  by  Mr.  Thomas  Mastin  and  a  party  of  prospectors.  This 
vein  runs  through  the  mountain  which  forms  the  "divide''  of  the  con- 
tinent, and  is  the  present  Pacific  Mine. 

In  the  spring  of  18C1  this  mine  was  bought  by  Mr.  Virgil  Mastin,  a 
brother  of  the  discoverer,  and  was  successfully  worked  during  th(»  year. 
The  Apaches  made  several  formidable  raids  during  that  time  on  the 
stock  of  the  miners,  and  nearly  stripped  them  of  the  means  to  prosecuU^ 
their  labors.  On  the  27th  of  September  a  severe  battle  was  fought  l)e- 
tween  the  miners  and  a  band  of  Indians  500  strong,  under  Mangas  Colo- 
rada.s  and  Cachees.  The  redskins  were  driven  off,  but  Captain  Thonms 
Mastin,  who  commanded  a  company  of  volunteers,  was  killed,  with  mv- 
eral  others,  in  this  fight.  The  impression  made  on  the  minds  of  the 
miners  was  so  great  that  most  of  them  left.  A  few  only  remained, 
among  them  Mr.  Virgil  Mastin,  who  could  not  be  induced  to  leave  a 
coantry  so  full  of  promises  of  great  wealth.  Not  much  was  done  from 
1861  to  1864,  when  a  second  attempt  was  made  by  Mr.  Virgil  Mastin  to 
work  the  Pacific  and  several  new  lodes,  the  Atlantic,  Adriatic,  and 
Bear  Creek,  which  he  had  discovered  in  the  mean  time.  The  work  was 
hardly  commenced  when  the  Apaches  again  came  and  took  all  their 
stock  from  the  miners.  This  caused  another  suspension  of  nearly  all 
fioither  labors  until  1866,  when  Mr.  Virgil  Mastin,  S.  J.  Jones,  Joseph 
Reynolds,  J.  Edgar  Griggs,  and  J.  Amberg,  organized  a  company,  un- 
der the  name  and  style  of  '^  The  Pinos  Altos  Mining  Company,"  under 
a  charter  granted  by  the  legislature  of  New  Mexico.  From  this  time 
OB  dates  a  better  era  for  the  Pinos  Altos  districts,  so  that  now  213 
quarts  lodes  are  recorded  in  Pinos  Altos,  and  57  in  Central  City  district. 
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Quarte  ladea  reoordei  in  Pmos  Alio*  up  to  Skptember  19, 1869. 


No. 

Namooflode. 

No. 

i 

( 

74 

Name  of  lode. 

No. 
147 

Name  of  lode. 

1 

A  No.  1. 

1 
Davis. 

Forest  Tree,  silver. 

8 

Uennosora. 

75 

Davis,  extension. 

148 

Forest  Tree,  ailyer,  extea- 

3 

Comet. 

70 

Aztec,  extension. 

sion. 

4 

Nolea. 

77  '  Davis,  extension. 

149 

Forest  Trc«  sOrer.  exten- 

5 i  Ilttiry  Coy. 

75 

Mountaineer. 

sion. 

6 

Montezuma. 

79 

BeUtTophon. 

150 

Mechanic. 

7 

IncA. 

80 

Knickerbocker. 

151 

Lone  Load. 

8 

Accidental. 

81 

Goldtinck. 

152 

Lone  Load,  extenaloB. 

9 

Boomerang. 
Bear  Creek. 

82 
83 

Eureka. 

153 

Homestakeu 

10 

Moimtaineer,  extenaina 

154 

llomeatake,  extension. 

11 

Accidental,  extension. 

'    84 

A  No.  1,  extension. 

155 

Uomestake.  cxtenaioiL 

12 

Aztec 

85 

Gemuin. 

156 

Ijsst  Chance. 

n 

Arizcma. 

86 

OUve. 

157 

Last  Chanco,  exten^too. 

u 

Langston,  silver.          ^ 

87 

1    88 

Jaeger,  ext^^nsion. 

158 

Champion. 
Bich  Gnlch. 

15 

LanKston,  extension,  gold. 

Aztec,  extension. 

159 

16     Doer. 

89 

California. 

160 

lUch  Gnlch,  exteoi&OB. 

17     Uuion. 

90 

Aztec,  extension. 

161 

Grierson. 

18 

Indiffo. 

91 

California,  extension. 

162 

Keystone. 

19 

Summit. 

92 

Missouri 

163 

Missoori,  extenaion. 

90 

Lancfltoii,  extension,  silver. 

9:i 

The  Orphan. 

164 

Santo  Dominga 

21  i  Pacftic  No.  1. 

94 

Uermosura,  extension. 

1Q5 

Santo  Domingo^  extemdoiL 

22 

Pai'ific  No.  2. 

95 

La  Ksi>eranza,  extension. 

silver. 

23 

Lancston,  silver,  extension. 

96 

Olive,  extension. 

166 

Chihuahoa. 

24 

97 

Maine. 

167 

Golden  Arrow. 

25 

Empire  State. 

25 

Apachiv 

168 

Rongh  and  Readj. 
Golden  Arrow,  extension. 

96 

MixuL 

99 

Arizona,  extension. 
l>hita  y  Plomo,  No.  2. 

169 

27 

BobtoiL 

100 

170 

Continental  extension. 

28 

Plata  y  Plomo. 

101 

Arizona,  extension. 
ElDorada 

171 

Whisky  Creek. 

29 

Andei-son  &,  Winterlmm. 

102 

172 

Pass  Over. 

30 

Tompkinu. 

103 

Montezuma,  extension. 

173 

Kansas. 

31 

Plata  y  Plomo,  extension. 

104 

B<x>merang. 

174 

Iowa. 

33 

OUoma. 

105 

Coyota 

175 

Iowa.  exteniioiL 

33 

Aztec,  extension. 

106 

Asiatic 

176 

Grecian. 

34 

Arizona,  extension. 

107 

Granite  State. 

177 

Grecian,  extenaion. 

3S 

Forest  Tree,  extension. 

i  lOd  i  Broadside. 

178 

Mineral  Point 

36 

Empire  State,  extension. 

;  109 

Turkey  Gulch. 

179 

Eureka,  extensioxL 

37 

Eastern. 

110 

Calitoruia,  extension. 

180 

Flag  of  oar  Union. 

38 

Jaeger. 

Ul 

Turkey  Gulch,  extension. 

181 

Eureka,  extenaion. 

39 

Commercial. 

112 

Aznc. 

182 

Asiatic,  extension. 

40 

RoyaL 

113 

Binggold. 

183 

Arizona,  extension. 

41 

Hiinkey. 
Qoien  Sabe. 

'  114     Bear  Crfsek,  extension, 

184 

Mechanic^  extensioa 

42 

i  115  '  Lan^Hton,  extension. 

185 

Boca  Leva. 

43  1  SantA  Clara. 

i  116     Lan;c8ton,  extension. 

186 

Evening  Star. 
Pacific, 

44     St  Lawrcnco. 

1 17     Lau*;aton,  extensiun. 

IbT 

45 

Grass  Valloy. 

118 

Monteznni.'L,  No.  1. 

188 

Qniucy,  extension. 

40 

Washington. 

110     Montezuma,  No.  2. 

189 

Arizona,  extension. 

47 

Entrrprise, 

'  120     Montezimia.  No.  3. 

100 

Arizona,  extension. 

48 

Gniss  Valley,  ext^msion. 

121  i  Buckeye. 

191 

Arizona,  extension. 

40 

Arizona,  extension. 

i    1;M 

Montezuma,  x^o.  4. 

192 

Arizona,  extension. 

50  '  Quino3'. 

123 

Boomening,  extension. 

193 

Volair. 

51 

La  Kssperanza. 

124 

lUnggoId,  extension. 

194 

Duncan. 

52 

La  EMiK'nuizo,  extension. 

ir> 

Unidu,  extension. 

195 

Non  Plus  Ultra. 

5:< 

Arizona,  extension. 

126 

Desideria. 

196 

Chandler. 

54 

Arizouu,  oxttamiou. 

127     Indigo,  extension. 
i  128     Desiueria,  extension. 

197 

Langston,  exteadoB. 

55 

Oh  No  I  Giu«88  Not 

198 

Twin  Sister,  extension. 

56 

Twin  Sisters. 

129 

Summit,  extension. 

199 

Wide  West 

57 

Aztec,  extension. 

130 

Arizona,  extension. 

200 

l>ride  of  the  West  ^zttt- 

58 

Arizona,  extension. 

131 

Nyantic 

sion. 

59 

Arizona,  extension. 

132 

Mountaineer,  extension. 

201 

Olive  Branch,  extensioB. 

60     rriaooftUo  We»tf                 | 

133 

The  All  0.  K. 

202 

Laat  Chance,  exteaikm. 

61 

Arizona,  extension. 

134 

Qnien  Sabe,  extension. 

203 

Arizona,  extension. 

62 

Olive  BranclL 

135     Crosscut.                               1 

204 

OpUo. 

63 

Olive  Branch,  extension. 

136 

I'luta  y  Plomo,  extension. 

205 

Pacific  No.  2,  cxtensioo. 

64 

Olive  Branch,  extension. 

137 

SaliH). 

206 

Pacific  Na  %  extensioa. 

65 

Game  Ctick. 

138 

Saleo,  extension. 

207 

Texas. 

66 

St.  Lawn^nce,  extension. 

139 

Excelsiiir. 

208 

Australia. 

67 

Game  Coch,  extension. 

140  '  Mamoneld. 

209 

Last  Chance.  extemioB. 

68 

Olive  Branch,  extension. 

141  ;  Uume. 

910 

Asiatic,  extenaion. 

63 

Olive  Branch,  extension. 

142  :  Variety. 

211 

The  Lucky  Strike. 

70 

Mont;;omery,  copper. 

143 

Plomoro. 

812 

Enterprise,  extension. 

71 

Three  Pinos,  copper. 

144 

Continental,  oxt^'nsion. 

213 

Langston,  extensioo. 

72 

Olive  Branch,  extension. 

145 

Buckeye,  extension. 

73    Arizona,  extension. 

146 

llomestcad. 

Pixos  Altos,  N.  H.,  SepUmber  19, 1869. 


J.  B.  WOODS.  JKtawdr. 
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Qmarts  lodn  rtcorded  in  Central  City  up  to  September  19, 1869. 


Na 

NamBoflode. 

iNo. 

1 

Nameoflodo. 

No. 
43 

Name  of  lode. 

« 

ICa^  '^tm  ■!■■■■ 

San  Jo«6,  fdlvor. 

Stewart 

1 

AewMezlcsa. 

2 

Owens. 

|23 

North  Star. 

44 

Granite  State. 

3 

Hnmboldt 

24 

California. 

45 

McKnight 
Golden  Fleece. 

4 

Corbin. 

iss 

Eaglo. 
OldJoanit 

46 

5 

Chimia 

120 

47 

Itnrbide. 

6 

SUpp. 

I27 

Wild  Swan. 

48 

Summit 

7 

ChAvex. 

|28 

Tbo  Main  Key. 

49 

Pino. 

8 

Sedillnr. 

29 

ri"'- 

50 

Cedar. 

9 

Wanbonsa. 

30 

51 

Great  Expectation. 

10 

Deaideiia. 

31 

McMorriea. 

53 

Consolidation,  qnicksQver. 

11 

Stella. 

32 

StonewalL 

S3 

Consolidation,  extension, 

13 

Virji^iiiia. 

33 

Dun  ward. 

qnicksilver. 

13 

Compromiae. 

34 

San  J086,  copjier  mine. 

54 

Consolidation,  extension. 

14 

Medora. 

35 

Santa Kita,  Coppermine. 

quicksilver. 

13 

Lincoln. 

36 

Maltea. 

55 

Consolidation,  extension. 

16 

Ilanover. 

37 

Masftic 

qnicksilver. 

17 

Cbimaya 

38 

Gold  Tree. 

56 

Consolidation,  extension. 

18 

^ort  Bajrard. 

39 

Central  City. 

quicksilver. 

19 

Blancluu^ 

40 

Poor  Man's. 

57 

The  Star  of  llope. 

90 

Old  Antiqnity. 

41 

Union. 

SI 

Mnntexnmai 

42 

Fielding. 

FoBT  Batabd,  N.  IL,  Septttnher  20, 1869. 


CHAR.  KEBBL. 


PINOS  ALTOS  MINING  DISTRICT. 

The  Pinos  Altos  mining  region  resembles  very  much  that  near  Cen- 
tral City,  Colorado,  as  far  as  the  nature  of  the  lodes  and  the  character 
of  the  ores  are  concerned.  Ores  from  this  district  may  be  easily  mis- 
taken for  Colorado  ores ;  they  are  composed  of  the  same  decomposed 
iron-stained  quartz,  near  the  surface,  and  contain,  like  the  Ceutml  City 
ores,  free  gold,  sulphurets  of  iron  and  copper,  auriferous  and  argentifer- 
ous galena  and  zincbleude  lower  down.  After  a  short-lived  prosperity, 
while  working  the  decomposed  surface  ores,  the  rebellious  chiiracter  of 
the  minerals  in  the  lower  levels  and  the  want  of  the  proper  capital,  to- 
gether with  the  dread  of  the  savages,  have  again  discouraged  the 
miners,  so  that  nothing  but  the  remnants  of  better  times  are  now  to  be 
Been  at  Pinos  Altos.  The  town  itself  contains  about  200  houses,  one 
Iialf  of  which  are  empty.  It  dififers  exceedingly  from  other  American 
towns,  and  not  to  its  advantage.  Mr.  Sturemburg,  assayer  at  Santa  F^', 
visited  the  place  in  the  latter  part  of  1868,  and  Siiys :  "  Here  you  do 
Hot  find  the  busy  life  and  hum  and  bustle ;  here  you  do  not  see  the 
streets  lined  with  stores,  barrooms,  and  gambling  saloons;  here  you 
do  not  hear  everj'  day  of  some  new  rich  discovery ;  here  you  do  not 
meet  the  sturdy  miner,  coming  loaded  with  yellow  dust,  to  spend  some, 
if  not  all,  of  hfs  earnings.  If  it  were  not  for  the  rattling  of  the  Pinos 
Altos  Mining  Company's  quartz  mill,  built  in  the  center  of  the  town, 
nothing  characteristic  of  a  mining  place  could  be  found  here.  Saturday 
evening  or  Sunday  morning  the  lew  gulch-miners,  trying  in  vain  to 
make  their  "  pile  ^  in  these  mountains,  bring  in  the  scanty  earnings  of 
the  week,  barely  sufficient  to  procure  a  new  supply  of  the  most  neces- 
Wry  "  grub."  The  mill  and  mine  hands  are  paid  very  irregularly,  green- 
backs l)eing  a  scarce  article  with  the  companies  \  and  the  natural  con- 
sequence is,  that  this  place  is  a  very  orderly  and  sober  one.  None  of 
the  drawbacks  of  other  mining  towns  are  known  here ;  no  noisy  dancing 
at  gambling  saloons ;  no  fighting  or  shooting  of  men  under  the  influence 
of  liquor.  At  eight  o^clock  at  night  this  place  looks  as  dead  aslee])  as 
any  farming  country  \illage.    It  would  certainly  be  very  d-^^wsAAaSi 
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our  prosperous  niiniug  camps  could  follow  such  a  commendable  exam- 
ple 'y  but  according  to  our  customary  reasoning  such  a  state  cannot  help 
but  impress  the  idea  upon  our  mind  that  this  is  not  a  prosperoas  min- 
ing region,  and  th^it  conclusion  is  quite  correct.  On  the  other  hand,  it 
is  very  wrong  if  the  new  comer,  finding  himself  disappointed  in  his  san- 
guine expectations,  puts  the  fault  upon  the  mines.  This  is,  it  is  true, 
not  a  mining  region  like  California  was  in  its  early  days;  fortunes  can- 
not be  made  here  as  easily ;  the  gulch  diggings  are  seanty,  and  many 
of  them  worked  out,  and,  above  all,  water  is  very  scarce.  To  work  the 
quartz  mines  to  advantage  capital  and  skill  are  required,  and  neither  is 
to  be  found  here." 

Three  mining  companies  have  been  incorporated  at  Pinos  Altos :  The 
Arizona^  already  broken  down  and  dissolved,  although  their  mines  were 
very  good ;  the  Bay  StaU^  a  wild-cat  concern,  the  mines  of  which  may 
possibly  l)e  in  the  moon,  and  the  Pinoa  Altos  Mining  Ccmpany.  The 
latter  is  the  only  one  now  in  existence.  It  owns  rich  mines,  and  ought 
to  be  in  a  flourishing  condition,  especially  as  the  shareholders  are  mostly 
rich  men.  But  the  management  is  unsuccessful.  The  really  rich  ore  is 
wasted  and  barely  pays  expenses,  furnishing  another  pretext  for  people 
to  condemn  the  mines,  when  the  fault  lies  with  the  parties  who  operate 
and  control  them. 

The  Arizona  ledge  was  formerly  the  property  of  the  company  of  the 
same  name,  but  is  now  held  by  one  of  its  creditors.  The  vein  is  irregu- 
lar, has  unreliable  wall-rocks,  and  a  width  of  from  four  to  twenty  inches. 
It  lias  produced  heretofore  very  rich  decomposed  ores,  assaying  from 
$180  to  $.'K)0  i>er  ton.  Lower  down,  auriferous  pyrites,  which  nobody 
understands  how  to  work  here,  oe<;upy  the  vein. 

The  Langston  ledge,  another  vein  belonging  to  the  Arizona  company, 
is  more  regular,  and  has  a  width  of  from  eight  to  fourteen  inches.  It 
carries  streaks  of  very  rich  gold  ore,  worth  from  82  to  $6  i>er  pound. 
Besides  this,  it  contains  what  is  here  called  silver  ore,  an  antiinonial 
lead  and  zinc  ore,  which  seldom  shows  more  than  a  faint  trace  of  silver. 

The  Pacific  ledge,  belonging  to  the  Pinos  Altos  Mining  Company,  is 
an  irregular  and  broken  vein,  running  through  the  dividing  ridge  of  the 
continent.  It  carries  in  pockets  and  chimneys  very  rich  decomposed 
gold  quartz,  assaying  from  $150  to  $500  per  ton.  In  other  parts  the 
vein  is  moro  ftolid,  and  carries  carbonates  of  copper  and  iron  pyrites  in 
very  hard  but  poor  (juartz,  which  contains  also  some  of  the  so-called  sil- 
ver ore.  Tlie  mine  is  opened  by  a  tunnel  of  over  seven  hundred  feet  in 
length  and  air  shafts.  The  ledge,  above  the  tunnel,  about  one  hundred 
and  twenty  feet  deep,  is  mostly  worked  out. 

The  Aztec  ledge  is  the  extension  of  the  foregoing,  and  has  the  same 
api)earance.    It  has  been  opened  lately. 

The  Atlantic  ledge,  owned  by  the  Pinos  Altos  Mining  Company,  is  not 
worked,  though  it  is  apparently  the  best  mine  in  the  neighborhood. 
The  deepest  shaft  is  sunk  only  forty  feet,  and  shows  a  regular  ledge  of 
from  three  to  five  feet  in  width,  containing  decomposed  quarts  only. 
Some  of  tliis  ore  runs  as  high  as  $1,000  per  ton,  and  it  is  really  a  great 
pity  that  such  a  good  vein  is  allowed  to  lie  idle. 

Tlie  Rafael  ledge  carries  sulphuret  of  lea<l,  containing  $20  to  $30 of 
silver  per  ton.  Much  money  has  been  wasted  in  this  mine.  Two  shifb 
were  sunk,  the  deepest  of  which  measures  about  one  hundred  and  flfly 
feet,  but  the  ore  not  improving  so  much  as  the  owners  were  foidoA 
enough  to  expect  at  that  depth,  they  became  discouraged  and  ceased 
woi'king.  The  shafts  are  now  full  of  water.  The  mine  can  easily  bo 
cZrained  by  a  tunnel,  and  will^  in  time,  prove  valuable. 
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Besides  the  above,  several  good  veins  of  silver-bearingf  galena  have 
been  oiieued,  bat  none  of  them  are  worked  at  present.  For  some  time 
the  smelting  process  in  Mexican  adobe  iurnaces  was  tiied,  but  provc^d  a 
failarc,  as  might  have  been  exptKJted.  The  company  which  undertook 
the  experiment  lost  some  d*>0,<H)0  by  it,  and  has  nothing  left  but  a  mass 
of  adobe  ruins.  Smelting  oi)erationH  will,  however,  form  a  considerable 
part  of  the  beneficiating  operations  in  this  region  at  some  future  time, 
as  the  conditions  for  cairying  them  out  proiitably  are  very  inviting. 
Tlie  district  contains  an  abundance  of  gootl  fuel,  consisting  of  oak,  ash, 
cedar,  and  walnut.  The  pine  is  large,  of  sui>erior  quality,  and  will  an- 
swer for  an  excellent  building  material.  Oood  indications  of  coal  ari» 
found  near  the  headwaters  of  the  Gila  River,  at  the  base  of  the  moun 
tain  iiuige ;  lire-proof  material,  for  the  construction  of  smelting  fur 
naces,  is  also  found  near  by. 

The  town  of  Pinos  Altos  is  situate  over  five  thousand  feet  above  the 
sea  level.  In  the  center  of  the  town  the  mill  of  the  Pinos  Altos  ]\Iiuing 
Company  is  situated.  It  has  fifteen  stamps,  weighing  seven  hundred 
pounds  each,  and  is  driven  by  an  eighteen  horse-power  engine.  The 
company  have  also  a  circular  saw-mill  attached,  which  supplies  the  town 
with  good  luml>er  at  from  §.'10  to  $50  per  thousand.  The  mill  is  built 
on  a  dry  arroyo  or  ravine;  th(j  necessary  water  is  gathered  from  the 
bed-rock  by  means  of  drains  centering  in  a  cistern,  and  is  raised  to  the 
batteries  by  pumps.  The  sluices  empty  into  large  settling  tanks,  for 
the  puriK)se  of  saving  the  tailings  as  well  as  the  water,  which  passes 
from  hei-e  into  the  cistern  to  Ik*  used  over  and  over  again.  It  gets  very 
imiiui-e  in  this  way,  and  at  times  is  so  scarce  as  to  pi^event  the  running 
of  the  mill.  Frequent  re])airs  of  the  mill,  which  become  necessary  at 
shoit  intervals,  limit  the  actual  working  time  still  more,  and  it  is  calcu- 
lated that  the  three  live-stamp  batteries  i)ertbrm  on  an  average  the  work 
of  one  Iwittery  during  fifteen  days  each  month.  About  eight  hun<lred  to 
one  thousand  tons  of  ore  are  crushed  i)er  annum,  yielding  from  830,000 
to  d  iU,U00. 

The  Ambtrg  miU,  situate  on  Bear  Creek,  is  better  supplied  with  water. 
It  is  a  six-stamp  mill,  works  about  one-fourth  of  the  time,  and  crushes 
from  four  to  five  hundred  tons,  yielding  §1/5,000  to  820,000  per  annum. 

The  Ryerson  mill^  also  situate  on  15ear  Creek,  is  a  fine  ten-stamp  mill, 
built  iu  Han  Franciscjo,  California.  It  is  used  principally  for  i*ustom 
work,  and  has  been  run  with  varied  su(;cess  for  i)rospecting  purposes 
by  diU'erent  parties  during  last  year.  It  has  been  cither  rented  for  811^5 
|)er  week,  or  the  owners  ci'iislie«l  the  ore  themselves  at  810  par  ton.  Not 
more  than  three  months  out  of  the  twelve  it  has  thus  been  in  operation, 
producing  during  that  time  from  8ir>,0(M)  to  8-0,<K)0.  A  small  quantity 
of  guld,  from  S-'^iOOO  to  810,000,  has  been  taken  frcmi  arrastras,  making 
the  total  amount  of  gold  ])roduced  fmm  quartz  in  the  Pinos  Altos  dis- 
trict^ 860,000  to  870,000  during  the  year. 

The  ;>/a€fr  wii/ie^f  have  yielded  during  the  same  time  about  81 00,(M)0, 
'  They  have  paid  from  ^2  to  810  per  hand  daily,  and  Oi^casionally  as  high 
a»  815U. 

The  bullion  produced  by  tho  stamp-mill  i)rocess  (using  amalgamated 
copper  plates)  is  often  of  very  low  fineness,  as  it  contains  niueli  silver. 
It  in  worth  only  about  815,  currency,  per  ounce.  The  gulch  gold  is  worth 
f  20  per  ounce. 

The  number  ofpeople  inhabiting  the  district  at  present  is  estimated 
at  six  to  eight  hundred. 

Advices  as  late  as  October,  18C9,  inform  me  that  the  Pinos  Altos  Miu- 
ing  Company,  the  principal  organization  at  Pinos  AUos,\ia\e  ^^\«v•^\^^\^^'^ 
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Operations,  for  reasons  unknown  to  the  public  The  gulches  were  not 
worked  then  for  want  of  water.  The  Athmtic  lode  had  lately  paid  $45, 
the  Oorman  lode  $25  per  ton.  But  very  little  mining  was  carried  on, 
notwithstanding  the  richness  of  the  ores,  lor  want  of  capital  and  skill  in 
reducing  the  ores. 

The  following  assays  of  ores  from  the  Pinos  Altos   mining  district 
were  made  by  Mr.  Sturemburg,  and  may  here  find  a  place : 

Montezuma  ledge  i  Argentiferous  galene,  from.  42  feet  below  the  surfiu^ 
Silver,  i>er  ton,  $72  58. 

Rafael  ledge :  Argentiferous  galena,  from  130  feet  below  the  snrfoce. 
Silver,  per  ton,  $65  70. 

Arizoiia  ledge:  Decomposed  quartz  from  120  feet  below  surface.  Grold, 
per  ton,  $264  62. 

Atlantic  ledge :  Decomposed  quartz  from  30  feet  below  the  surface.  Gold, 
per  ton,  $93  25;  selected  si)ecimen  from  same  vein,  $276. 

Langsion  ledge:  Ore  from  100  feet  below  the  suiface,  carrying  sulphnrets 
of  zinc,  iron,  and  lead.  Silver,  per  ton,  $32  61 ;  gold,  per  ton,  trace. 
From  the  same  vein,  in  a  narrow  streak  of  decomposed  ore:  gold,  per 
ton,  $105  10.  From  the  same  vein,  about  30  feet  from  the  surface,  from 
a  streak  of  decomposed  quartz,  of  about  2^  inches  in  width :  gold 
$7,465. 

Pacific  ledge:  From  tunnel  110  feet  below  the  surface;  iron  pyrites;  gold, 
per  ton,  $32  20 ;  decomposed  quartz,  gold,  per  ton,  $61  53 ;  decom- 
posed quartz,  silver,  i>er  ton,  $6  22 ;  copper  ore,  silver,  per  ton,  $23  50; 
same  vein,  decomposed  quartz,  from  a  narrow  irregular  streak  in  the 
western  part  of  the  mine ;  gold,  per  ton,  $264  08. 

Aztec  ledge  J  eastern  extension  of  the  Pacific  ledge,  from  45  feet  below  the 
surface,  irregular  and  narrow  streaks  of  decomposed  quartz :  gold, 
per  ton,  $37  63. 

CENTRAL  CITY  DISTRICT. 

This  district  lies  in  the  neighborhood  of  Fort  Bayard,  about  eight 
miles  east  of  Pinos  Altos  proper.  The  most  promuient  mines  are  the 
nanover,  Santa  llita,aud  San  Jos6  copper  mines,  carrying  both,  gold  and 
silver  in  their  ores,  and  the  Stewart  ledge,  a  gold  vein  in  the  immediate 
vicinity  of  Fort  Baj-ard. 

The  Hanover  mines,  ninety  miles  distant  from  Fort  Craig,  and  seven 
miles  north  of  Fort  Bayard,  are  situate  about  6,350  feet  above  the 
ocean,  on  a  mountain,  where  a  sceuitic  gnuiite  has  elevated  the  car- 
boniferous limestone  200  feet  up  its  west  Hank.  Most  of  the  opea- 
ings,  however,  are  near  where  the  first  aqueous  rocks  appear  in  tiie 
narrow  valley,  in  which  also  the  furnace  is  located.  The  gnmitic 
range  strikes  northwest  and  southeast,  and  uplifting  the  limestone 
gives  it  on  the  west  flank  a  southwest  dip.  This  axis,  according  to  Pro- 
fessor &.  E.  Owen,  is  crossed  by  a  highly  ferruginous  rock,  sometimes  a 
pure  magnetic  iron  ore,  trending  apparently  rather  in  dyke  form  north- 
east and  southwest,  and  forming  frequently  with  the  adjacent  aqneons 
rocks  immense  masses  of  breccia  for  a  considerable  distance.  Near 
these  disturbed  portions  shafts  have  been  sunk  and  several  tunnels  driven, 
which  exposed  extensive  deposits  of  copper  ores.  There  is  no  proper 
vein ;  the  ore  occurs  as  carbonate,  gray  sulphuret,  and  red  oxide,  and 
considerable  native  copper  is  found  in  sheets  and  lumps.  The  form^ 
contain  both  gold  and  silver.  They  occur  ramifying^  sometimes  in  a 
fTidth  of  50  or  60  feet,  through  the  decomposed  felspathic  rock,  and  often 
form  rich  deposits,  which  extend  vertically  below  any  i)ointyet  reached. 
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Ihe  minehaa  produced,  fh)m  1858  to  tlie  spring  of  1861,  about  one  mil- 
lion pounds  of  metallic  copper.  The  first  smelting  was  done  in  a  high- 
blast  furnace,  and  the  refining  in  a  reverberatory.  Copper  of  an  excellent 
quality  was  produced,  which  commanded  a  price  in  the  market  equal  to 
the  best  Russian  copi)er.  The  cost  of  extracting  the  ore  from  the  mines 
and  smelting  was  ten  cents  per  pound;  it  sold  at  New  York  for  twenty- 
three  cents.  Before  the  war  the  copper  was  shipped  in  pigs  of  one  hun- 
dred to  one  hundred  and  twenty  pounds,  by  mule  wagons  via  MesiUa  to 
Port  Lavacca,  TexaB,  at  a  cost  of  six  cents  i>er  pound.  From  Lavacca 
schooners  took  it  to  New  York  for  $5  per  ton.  In  tbe  time  of  the  late 
war,  the  confederate  forces  invaded  this  country  from  Texas,  confis- 
cated all  the  machinery  and  everything  else  belonging  to  the  mine,  in- 
cluding 187,000  pounds  of  copper,  which  they  took  to  San  Antonio.  It 
is  reported  that  the  ore  out  of  which  this  copper  was  made  aveniged 
fifty-eight  per  cent.  The  Texana,  while  on  this  expedition,  are  said  to 
have  killed  every  Indian  they  came  across,  and  since  that  time  the 
Apaches  are  more  hostile  than  ever. 

The  Hanover  mine  is  one  of  the  most  valuable  in  the  Territory  of 
New  Mexico.  Unfortunately  it  is  not  worked  at  present,  though  its 
owners  are  all  rich  men  and  could  easily  afford  to  invest  the  $50,000 
necessary  to  start  operations  again.  But  being  ignorant  of  the  real 
value  of  their  property,  they  hesitate  to  invest  the  necesssiry  capitiil. 

The  Santa  Rita  mines,  situated  about  five  miles  east  of  Fort  Bayard, 
in  Grant  County,  township  17  south,  range  12  west,  at  an  elevation  of 
about  5,800  feet  above  the  sea,  are  claimed  at  present  by  the  Santa. 
Bita  Mining  Association,  who  have  had  the  property  surveyed  by  the 
United  States  mineral  surveyor  for  New  Mexico,  and  applied  for  a 
patent.  They  are  situated  on  the  same  belt  as  the  foregoing,  a  few  miles 
south  of  it,  and  show  similar  characteristics.  Worked  by  Spaniards 
and  Mexicans  for  many  years,  their  history  is  quite  an  interesting  one 
and  may  find  here  a  place. 

This  deposit  was  first  discovered  near  the  close  of  the  last  century. 
The  Indians  showed  it  to  Lieutenant  Colonel  Manuel  Carasco,  and  gave 
him  the  right  to  work  it.  Carasco  sold  his  right  to  Don  Francisco  de 
Alqnea,  who  commenced  work  ui)on  the  mine  in  1804,  and  continued 
until  bis  death,  which  occurred  in  1809.  It  was  then  worked  by  a  man 
nameil  Ori,  under  permission  from  the  widow  of  de  Alquea.  Up  to 
1826,  it  was  worked  by  different  parties,  who  left  no  statistics  as  to  tlie 
amount  of  ore  taken  out  by  them.  From  1826  to  1834  it  was  in  x>os- 
session  of  Bobert  McKnight,  who,  it  is  said,  realized  a  large  amount  of 
money  from  the  mine  during  that  period.  After  &  short  abandonment, 
on  account  of  the  hostilities  of  the  Indians,  it  was  taken  possession  of 
l>y  Siqaeiros,  who  continued  to  work  it  until  1800^  when  he  sold  his 
interest  to  Sweet  and  La  Coste,  who  worked  the  mine  until  1862.  At 
this  time  the  country  was  invaded  by  the  confederates,  and  this  mine,  a^ 
veil  as  a  number  of  others  in  New  Mexico,  was  abandoned.  The  mine 
has  been  worked  to  a  depth  of  nearly  two  hundred  feet,  and  the  lower 
levels  are  now  filled  with  water  and  many  of  the  galleries  caved  in. 

The  ores  are,  as  in  the  Hanover,  principally  red  oxide  and  carbonate 
of  copper,  which  were  smelted,  together  with  the  virgin  copper  occur- 
ring in  sheets  in  the  feldspathic  porphyry,  in  a  low  Mexican  blast  fur- 
nace. At  present  the  Santa  Kita  mine  is  worked  by  Messrs.  Sweet,  La 
Coste,  Brand,  and  Fresh.  They  have  in  their  employ  twent^'^-five  to 
fliirtv  miners,  mostly  Mexicans  from  Chihuahua,  to  whom  they  i)ay  $2 
per  day.  They  run  a  small  Mexican  blast  furnace,  which  has  yielded 
12,600  pounds  of  metallic  copper  during  the  last  eight  moiil\ift.  T>QL!^\2^fiXs^ 
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was  shipped  by  way  of  Sheridan,  the  terminus  of  the  Kansas  Pacific 
railroad,  to  Pittsburg  and  other  markets.  The  freight  was  about  eight 
cents  per  pound,  ^turn  freight  from  Fort  Union  to  Sheridan  is  one 
and  a  half  cents,  from  Santa  F6  to  Sheridan  two  and  a  half  cents,  and 
from  Sheridan  to  !N'ew  York,  by  the  carload,  about  two  cents. 

The  ore  of  the  Santa  Eita  contains  a  small  proportion  of  silver. 

It  is  highly  probable  that  an  abundance  of  good  copper  ore  can  be 
found,  not  alone  along  the  entire  distance  between  the  Hanover  and 
Santa  Rita  mines,  but  also  in  some  of  the  parallel  ridges. 

In  the  southwestern  prolongation  of  the  Santa  Rita  range,  and  about 
one  hundred  and  fifty  feet  lower,  the  San  Jose  mines  are  met  with.  They 
show  an  abundance  of  mahichite  and  azurite,  chiefly  in  those  places 
where  quartz  veins,  striking  east  of  north,  (;ut  through  the  porphyritic 
range  bearing  northwest.  The  mine  has  formerly  l>een  profitably  worked, 
but  is  now  entirely  abandoned. 

In  the  immediate  vicinity  of  Fort  Bayard  three  or  four  good  veins 
have  been  discovered,  the  best  of  wliich  is  the  Stuart  led^e.  It  is  two  to 
three  feet  wide  and  carries  gold  in  decomposed  quartz,  which  assays 
$120  to  $150  in  gold.  The  mine  is  not  worked  at  present,  for  want  of 
the  proper  mjichinery.  The  owners  would  be  very  willing  to  have  it 
worked  by  others  on  shares. 


CHAPTER  LYII. 

THE  OLD  AND  NEW  PLACER  MOUNTAINS. 

The  placer  mines  at  the  Old  and  New  Phicer  Mountains,  near  the  towns 
of  Real  de  Dolores  and  Real  del  Tuerto,  are  considered  the  richest  in 
the  Territory  of  Now  iMoxico.    Thousands  of  Mexican  miners  have  been 
employed  here  in  former  times  washing  gold  in  the  most  primitive  man- 
ner.   Mining  was  then  mostly  done  in  the  winter  time.    The  men  would 
dig  holes  in  the  tlrift  at  the  loot  of  the  mouutains,  piick  the  gravel  out 
of  these  holes  on  their  backs,  and  wash  the  gold  out  in  wooden  batias, 
(dishes  of  about  eighteen  inches  in  diameter,)  with  wat^r  procured  by 
melting  the  snow  in  round  hole^  with  heated  stones.   Even  at  the  present 
time  it  pays  some  Mexicans  to  transi)ort  the  giavel  on  donkeys  to  the 
nearest  creek  and  t^  wash  out  the  gold.    In  this  crude  manner  they  have 
taken  out  millions  of  dollars'  worth  of  gold.     When  the  United  States 
took  possession  of  New  Mexico  most  of  the  Mexican  miners  left  for  Chi- 
huahua; a  few  only  remained,  and  have  subsisted  by  gold- washing  over 
sine^?.    They  make  a  practi(M3  of  running  in  great  haste  to  the  placers 
after  every  rain-storm,  in  order  to  wash  gold  and  to  collect  such  naggets 
as  may  have  been  exposed  by  the  currents  of  rain-water.    On  such  an 
occasion  a  nugget  worth  $1,200  has  been  found.    The  scarcity  of  water 
has  thus  far  prevented  American  miners  from  carrying  on  gulch  mining 
in  these  lowilities,  but  there  is  no  doubt  that  nmny  millions  of  gold 
can  be  extracted  here  as  soon  as  a  sufficient  supply  of  water  is  brought 
to  the  placers.    Surveys  have  established  the  practicability  of  construct- 
ing a  ditch  to  be  fed  by  the  Pecos  River.    As  the  soil  is  mostly  sandy, 
the  water  ought  to  be  brought  for  most  of  the  distance  in  clay  piytes^ 
which  can  be  made  at  a  very  small  expense  by  the  Pueblo  Indians.    In 
this  connection  the  failui'e  of  the  Moreno  ditch  during  last  year  ought 
to  teach  a  lesson  for  future  enterprises  of  this  kind.    Mr.  William  Kn»- 
lugy  an  enterprising  cillzeu  of  ^ew  Mexico,  has  of  late  exhorted  his 
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fellow-citizens  to  take  this  enterprise  in  hand.  He  says  that  all  the 
work  oo  this  ditch,  except  the  tii-st  ten  luiles^  can  l>e  carried  on  in  winter 
time,  as  the  climate  is  snifieiently  moderate  for  such  an  undcrtakin*::; 
that  two  natural  basins  on  the  line  of  the  ditch  could  Ih>  usimI  as  reser- 
voirs for  the  collection  of  the  ni|]^ht  and  Sunday  water,  and  that  the 
locality  offers,  in  general,  a  great  many  advantages  which  the  great 
undertaking  at  3Ioreno  had  not.  He  insists  that  by  reviving  the  placer 
mining  at  the  Placer  Mountains  the  Territory  and  it«  inhabitiuits  would 
derive  a  greater  benefit  from  their  energj-  bestowed  on  that  enterprise 
than  they  could  from  any  other  mining  oi)eratious  in  New  ]!^Iexico,  not 
alone  on  account  of  the  known  richness  of  the  locality,  but  also  becsiuse 
that  locality  is  nearly  in  the  middle  of  the  Territory,  so  that  everything 
going  to  and  coming  from  the  placers  would  have  to  traverse  some  two 
hundred  miles  on  either  side,  thus  benefiting  all  part<»  equally. 

The  principal  placers  of  Real  de  Dolores  are  situated  at  the  mesa,  on 
which  the  church  is  built,  in  the  gulch  of  the  reals  Cunningham  Armyo 
and  Arroyo  Viejo.  Near  the  town  of  Keal  del  Tuerto  the  so-callwl  Bo- 
nanza is  the  principal  gold-bearing  locality.  The  gulches  of  the  Old  Placer 
empty  into  Galisteo,  those  of  the  New  Placer  into  Tuerto  Creek,  both  of 
which  are  affluents  of  the  Kio  Grande  del  Norte.  There  are  a  great 
many  gulches  in  both  localities;  all  of  them  are  narrow,  steep,  and 
shallow.  At  the  foot  of  the  mountains  the  bed-rock  lies  from  twenty  to 
forty  feet  below  the  surface,  and  the  drift  above  it  contains  thrtn^  differ- 
ent strata*  of  rich  gravel.  Hydraulics  will  undoubtedly  fiuiiish  large 
returns  in  such  a  locality  as  soon  as  water  is  brought  here  from  the  Pecos. 

The  gold  of  these  placers  has  been  easily  traced  to  the  lodes  it  origi- 
nated fi'om.  Very  few  of  these,  however,  have  been  worked  formerly 
near  the  surface  by  Mexicans,  who  used  to  carry  the  ore  on  donkeys  to 
their  arrastras  at  Tuerto  and  San  Pedro.  Since  the  Mexican  miners  left, 
a  few  Amencans  took  i>ossession,  covering  the  two  mountains  by  very 
lai^e  gniuts,  and  from  that  time  on  the  progress  made  in  the  develop- 
ment of  the  mines  is  in  nowise  commensunite  with  their  known  richness. 
The  companies  holding  the  gnuits  have  opened  the  mines  to  a  very  limited 
extent — entirely  insullicient  for  a  supply  of  their  stamp-mills.  By  erect- 
ing machinery  before  they  even  knew  anything  about  the  grade  or  sulti- 
ciency  of  their  ores  they  have  wiisted  their  capital  in  the  same  manner 
as  hundreds  have  done  in  other  localities,  and  now  they  are  actually' 
without  funds  to  make  good  what  they  have  formerly  neglected.  Thus 
misdirected  capitid  and  energy  and  want  of  professional  skill  and  foresight 
have  prevented,  so  far,  the  pro[)er  development  of  these  ideally  good  mines. 
And  this  is  not  the  only  obstacle  to  the  progress  of  the  country.  Tlic 
very  &ct  that  these  gold-bearing  mountains  are  owned,  in  large  tracts, 
by  only  a  few  companies,  under  Mexiciin  land  grants — by  associations 
which  most  of  the  time  do  not  work  themselves,  yet  prevent  others  from 
prospecting,  evei^ — this  very  fact  pre^vents,  more  than  anything  else, 
Buch  rapid  progress  in  the  development  of  the  mineral  resources  a.s  W(^ 
have  seen  in  all  the  northwestern  States  and  Territories.  New  Mexico 
is  fhll  of  such  grants,  most  of  which  are  not  even  surveyed,  so  that  the 
pioneer  who  comes  here  to  take  up  a  homestead  for  himself  is  never  cer- 
tain whether  he  can  retain  the  fruits  of  his  hard  labor. 

The  following  mines  were  visited  and  surveyed  at  the  Old  and  New 
Placer  Mountains : 

The  Cunningham  mine,  in  Cunningham  gulch,  near  Eeal  de  Dolores : 
The  croppings  of  this  vein  are  over  200  yards  wide,  and  ciui  be  traced 
over  three  mountains.  They  consist  of  quartz  and  feldspar  and  contain 
rich  seams  of  ficee  gold,  together  with  products  of  dQCom\>o^\X\o\\  vii  V\q\i 
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pyrites.  The  han^ng  voll  oonsists  of  syenite,  the  foot  wall  of  a  dika 
of  porphyry.    There  is  a  surface  cat  and  an  inclined  shaft  40  fiaet  deep 

i formerly  concealed  by  the  Mexicans)  at  the  point  of  intersection  of  the 
ode,  here  15  feet  wide,  striking  north  78'^  east  and  dipping  80°  south, 
and  a  rich  seam,  abont  2  feet  wide,  which  courses  north  23°  east  and 
dips  70°  northwest. 

The  Ortiz  mine.  This  mine  is  situate  on  the  sontheaat  side  of  Gold 
Moantain,  (Sierra  del  Oro.)  The  veiu  strikes  north  13°  east,  dips  75° 
northwest,  and  is  encased  in  syenite.  Its  croppings  consist  of  iron- 
stained  quartz  and  feldspar.  The  surface  ore  paid  well  to  a  depth  of  80 
feet ;  then  a  lean  streak  was  met  with,  and  at  tlie  depth  of  about  180 
feet  nndecomposed  sulpliurets  of  iron  and  copper  made  their  appear- 
ance. The  main  shaft  is  worked  by  a  horse  whim ;  it  is  180  feet  deep, 
and  3  drifts,  60  feet  apart  irom  each  other,  are  run  from  it  on  the  vein. 
A  tramway  leads  from  the  shaft  to  the  New  Mexico  Mining  Company's 
forty-stamp  mill.  Twenty  stamps  were  recently  finished,  and  the  frame 
for  twenty  additional  ones  is  erected.  About  3,000  tons  of  ore  are  on 
the  dump  near  the  shaft.  The  fitrnt  level  running  north  Irom  the  shall 
is  60  feet  below  the  surface,  475  feet  long,  and  rather  crooked.  The  sec- 
ond level,  120  feet  below  the  surface,  runs  north  of  the  shaft  for  240 
feet  and  120  feet  south  of  it.  The  third  level,  180  tfeet  below  the  surfiice, 
extends  100  feet  to  the  sontli  and  connects  with  an  incline  300  feet  det^ 
The  lode  is  here  5  feet  wide  and  is  enoa8e<l  in  good  walls.  The  richest 
ore  was  taken  otit  60  feet  north  of  the  main  shaft  and  60  feet  from  the 
surface;  very  good  ore  was  also  found  at  a  depth  of  120  feet  and  130 
feet  south  of  the  main  shaft.  The  snbjoiued  section  of  the  mine,  taken 
on  the  plane  of  the  vein,  will  give  a  very  good  idea  of  the  work  done 
80  far: 


OmzUm,  Old  Placer  !U 


V  MsTico.— Scale,  SOO  foet  to  the  tucli. 

'.  S"S",  wopuUortbe  vein  aontoinlHpiiW 

roprietora.    talor  ebipea  have  been  ontlBA"" 

"'    nnd  \hf  IrreBDUi'  Indlri  "  "  "~ 


North  i«  on  the  left  huil  of  tJie  sketol 
The  worklsBa  abaded  are  Ihoao  of  the  ok 
Dot  abaited.    The  main  abaft.  theloDi^Iet.-..  ../  .„=  .......u,  ....u  »■<.  ihohuw  iuuiud  m  uir  ■«»—_> 

lal«r  than  the  old  UeikMUi  DXcaratiODs.    Tho  Ortli  abaft  la  the  Brat  opraliig  lulo  tlwii  littnr.  Bartk« 
the  mtdu  abaft 

The  Brehm  lode  is  worked  by  the  New  Mexico  Hiiiing  CompanTi 
Colonel  Anderson,  saperintendent.  They  have  sunk  three  shafts,  tbe 
second  865  feet  distant  from  lAie  fitat,  and  the  third  490  feet  firom  d« 
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second.  No.  1  shaft  is  3i  feet  deep,  and  a  drift  20  feet  long  is  ran  Ax>m 
it  toward  the  east.  The  ledge  is  here  2  feet  wide,  strikes  north  78^ 
east,  and  dips  75^  south. 

No.  2,  northeast  from  the  first,  is  40  feet  deep  and  shows  the  vein  to 
be  of  the  same  width  as  in  No.  1. 

No.  3  is  88  feet  deep.  The  lode  dips  here  50^  south.  The  ore  in  all 
the  shafts  is  iron-stained  qnartz,  and  prospects  well  in  parts  of  the  vein. 

Many  lodes  have  been  discovered  besides  the  above,  but  they  are 
not  opened. 

The  new  mill  has  only  recently  started,  and  for  that  reiison  and  the 
great  drought  during  the  season  the  whole  product  from  both  the  old  and 
new  placers,  during  last  year,  does  probably  not  reach  quite  $10,000. 
$45  per  month  has  been  paid  to  Mexican  miners ;  anthracite  coal  costs 
$5  per  ton,  at  the  mill ;  wood,  $2  25  jycr  cord ;  lumber,  $25  per  thou- 
sand feet  at  the  saw-mill,  and  $40  delivered  at  the  mines.  The  present 
population  of  the  district  of  Eeal  de  Dolores  is  about  150  souls. 

The  principal  mines  worked  during  the  last  3'ear  at  Real  del  Tuerto 
are  the  Candelaria  and  Hutchinson,  on  the  south  side  of  Old  Placer  Moun- 
tains, and  the  Ramirez  and  Brown,  at  the  Tuerto  Mountains.  A  stiimp- 
mill  (10  stamps  of  525  pounds  each,  dropping  10  inches  and  36  times 
per  minute,  driven  by  a  20  horse-iK)wer  engine)  has  been  erected  lately, 
which  has  crushed  ore  from  the  Ramirez  and  Candelaria  lodes  with  sat- 
isfoctory  results.  This  mill  was  sold  a  short  time  ago  to  the  parties 
who  work  the  Candelaria.  On  this  lode  they  have  started  two  tunnels, 
one  12  feet  below  the  other.  The  vein  strikes  in  this  locality  north  7^ 
east<,  and  dips  west;  at  the  breast  of  the  upper  tunnel,  30  feet  in,  the 
vein  is  faulted  by  a  cross  vein  of  kaolioe,  1  foot  wide,  which  courses 
north  33^  east.  Further  north,  toward  the  top  of  the  hill,  the  lode  has 
formerly  been  worked  by  an  open  cut,  beiiring  north  23^  east.  It  is  150 
feet  long,  and  at  the  deepest  part  the  excavation  is  64  feet  in  depth. 
From  tius  locality  rich  ore  has  been  extracted,  which  yielded  good  re- 
turns by  mill  process.  In  its  southwest  part  the  lode  bears  north  18^ 
east,  and  dips  80^  west.  The  tunnels  are  started  about  150  feet  below 
the  old  workings. 

The  Hutehitison  mine,  situated  on  the  same  side  of  the  mountain,  pros- 
I)ects  well,  but  no  quartz  has  been  crushed  as  yet.  The  ore  consists  of 
a  granular,  iron-stained  quartz,  coutiiining  garnets  and  malachite.  Sev- 
enil  other  lodes  on  the  same  hill  contain  the  same  kind  of  ore. 

The  most  remarkable  mine  on  Tuerto  Mountains  is  the  Ramirez.  The 
lode  is  25  feet  wide,  and  cames  decomposed  iron-stained  quartz  and  mal- 
achite, with  free  gold.  In  former  times  it  has  been  worked  by  the  Mex- 
icans, who  dug  four  large  caves  into  it,  leaving  pillars  for  support.  Mr. 
George  Brown  has  opened  the  lode  lately  by  an  open  cut  about  50  feet 
long  and  25  feet  deep.  The  vein  forms  a  very  regular  stratum  of  brown 
and  green  color  between  parallel  and  well-defined  walls.  It  lies  nearly 
horizontal,  its  dip  being  only  10  degrees  to  the  southwest,  (into  the  hill.) 
Six  average  samples,  taken  from  different  parts  of  the  vein,  prospected 
well,  yielding  from  $10  to  $20  to  the  t(m.  In  another  locality,  about 
500  feet  from  the  opening  just  mentioned,  the  lode  has  l)een  exposed  by 
stripping  it  of  the  surface  soil.  It  shows  transparent  and  partly  crys- 
tallized quartz,  with  malachite  and  copper  pyrites.  An  attempt  was 
made  to  smelt  this  ore  in  a  little  adobe  furnace  near  by,  which  i)i-oved, 
of  course,  a  failure,  as  the  ores  had  not  been  dressed. 

The  Brown  lode,  recently  discovered,  has  a  course  of  north  80*^  east, 
and  dips  80^  south.  It  has  good  walls,  and  the  shaft,  now  35  feet  deep. 
shows  two  seams  of  brown,  ferruginous  quartz,  Willi  Ire^  goVCi  vmVAii;^  X^ 
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the  naked  eye.    One  of  tliene  sesims  ia  5  inches,  and  the  other  3  feet 
wide.    No  ore  has  as  yet  ]>een  worked  at  the  mill. 

Another  very  proniisinji^  lode  on  Tuerto  Mountains,  whioh  prospects 
very  well,  is  the  Humboldt  100th,  so  called  in  honor  of  Humboldt's  cen- 
tennials. 


CILVPTER  LVIII. 

MISCELLANEOUS. 

Indications  of  placer  gold  are  very  general  all  over  New  Mexico,  and 
I  believe  that  with  the  introduction  of  hydraulics  this  interest  will  be- 
come a  very  prominent  one  in  the  future.  Color  can  be  found  almost 
anywhere  in  those  I'egions  where  the  older  rocks  are  the  underlying 
formation  or  where  they  are  adjacent  to  the  gulches.  Even  in  the  very 
city  of  Santa  Fe  color  can  be  got. 

The  Sierra  Blanca  mining  district  is  a  district  but  lately  discovered 
and  organized.  It  lies  in  the  county  of  Lincoln,  and  embraces  the 
Sierras  Blant^a,  Carrizo,  Patos,  and  Jicarilla.  It  embraces  between 
three  and  four  hundred  square  miles.  In  and  around  these  mountains 
are  the  ruins  of  a  large  number  of  ancient  towns,  the  reliable  history  of 
which,  as  well  as  that  of  their  inhabitants,  is  unknown.  The  traditions 
of  the  Mexicans  and  Indians  say  that  tliese  towns  were  inhabited  by 
a  i>eople  who  worked  miues  for  precious  metals  in  these  mountains,  ana 
some  late  discoveries  do  indeed  ]>oint  to  such.  Situated  in  a  iwrtion  of 
the  Territory  which  until  recently  was  but  little  known  and  within  the 
range  of  the  A])aches,  these  mountains  were  looked  upon  by  the  pros- 
I)ector  Jis  an  Eldorado,  wliich  could  onlj-  be  reached  by  the  concerted 
action  of  a  number  of  men. 

Daring  the  past  summer  a  i)arty  spent  a  few  weeks  prospecting  in 
this  <listrict.  They  found  a  number  of  good  placers  and  numerous  lodes 
of  gold  bearing  (piartz.  One  of  the  gulches  discovered,  the  Nogal,  is 
now  worked  and  yields  from  8S  to  810  per  hand,  daily,  with  only  a  small 
sliuce  head  of  water.  The  placers  gt^nerally  lie  in  patches  along  the  side 
of  the  mountains,  and  the  dirt  will,  in  many  jdaces,  pay  e^irting  to  the 
water  for  washing.  In  the  Ji(;nril]a  Mountains  is  a  large  amount  of 
dirt  which  prosi)ects  well.  Prior  to  18(>l  mines  were  worked  here  hy 
the  IVIexicans,  who  had  to  cart  the  dirt  from  one  direction  and  water 
from  another.  Still  they  took  out  a  large  amount  of  gold  and  made  a 
paying  business  of  it;  but  at  the  present  tinu^  the  dillercuce  between 
free  lal)or  and  the  peon  labor  of  that  time  would-  swallow  the  profits. 
The  only  lodes  which  have  been  in  any  way  developed  are  the  Nogal 
and  Sierra  Blanca.  The  former  lies  in  a  bench  of  the  White  Mountains, 
between  the  Nogal  and  Tartelita  Creeks,  and  about  three-quarters  of  a 
mile  from  either.  The  vein  matter,  at  a  depth  of  15  feet  fi*om  the  sur- 
face, is  0  feet  wide,  and  consists  of  blue  talcose  rock  with  narrow  seams 
of  quartz  running  through  it.  The  latter  contain  iix)n  pyrites  and  free 
gold.  Both  walls  are  syenite,  the  hanging  wall  firm,  the  foot-wall  soft- 
and  partly  decomposed.  An  assay  from  an  average  sample  showed  $79 
gold  i)er  ton.  This  lode  is  admirably  situated  for  working.  Water  fiiim 
the  Nogal  Creek  can  be  brought  directly  over  the  lode  by  means  of  a 
ditch  two  miles  in  length. 

The  Sierra  Blanca  lode  lies  seven  miles  distant  from  the  Nogal  in 
a  southwesterly  direction,  and  was  discovered  by  the  convergeney  of 
the  lodes  in  the  benches,  which  all  seemed  to  point  to  this  vein.    1X9 
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tci*op  is  found  on  the  summit  of  a  lii^^h  ridge  between  the  Eio  Bonito 
d  ]^^ogul  Greek,  and  shows  a  width  of  30  feet.  It  is  a  white  caleai*eous 
(^k,  and  assays  between  $40  and  $50  per  ton.  The  quantity  of  this 
e  apiH^iirs  to  be  inexhaustible. 

Many  other  lodes  will  undoubtedly  be  found  in  these  mountains,  as 
ou  as  they  are  more  thoroughly  prospected;  the  indications  of  gold, 
ver,  and  copper  ores  are  very  abundant.  In  the  Canon  del  Agua, 
erra  de  la  Madalena,  sixteen  miles  west  of  Socorro,  on  the  Rio  Grande, 
iew  gold  bearing  locality  was  discovered  during  la«t  summer.  Sink- 
g  a  shaft  to  the  bed  rock,  the  prospectors  found,  immediately  over- 
Lug  it,  a  stratum  of  yellow,  heavy  dirt,  which  contained  no  gold  what- 
er.  Above  this  yellow  dirt  a  black  layer  prosi>ected  sixteen  '* colors'' 
the  pan ;  the  next  stratum  above  gave  four,  the  following  five,  and 
8  still  higher  up  six  "  colors  "  to  the  pan,  while  the  surface  dirt  showed 
cue  pan  two,  and  in  another  one  ^^  color.''  In  several  other  localities 
>m  five  to  fifteen  "  colors "  per  pan  were  found  in  the  suiface  dirt, 
though  all  this  was  quite  encouraging,  and  furthermore  a  plentiful 
pply  of  water  could  be  had  in  the  Caiion  del  Agua  during  the  entire 
ar,  work  was  not  continued  on  account  of  the  limited  means  of  the 
rty  at  work. 

STut  less  interesting  districts  are  those  of  Arroyo  Hondo  near  Taos  and 
abuda,  Picuries,  &c.,  between  Taos  and  Santa  F^,  and  the  almost  un- 
ospected  western  slope  of  the  Rocky  Mountains,  between  Sangre  de 
iristo  Pass  near  the  southern  boundary  line  of  Colorado  and  Santa  F4, 
le  valley  of  Taos  is  the  principal  agricultural  district  in  New  Mexico; 
K>r  and  provisions  are  very  clieap  here,  and  this  circumstance  will 
eatly  facilitate  the  reopening  of  mines  in  this  neighborhood.  Taos 
a  been  a  mining  district  in  former  times,  until  1G80,  the  year  in  which 
e  revolt  of  the  Pueblo  Indians  against  their  Spanish  oppressors  took 
ace.  At  that  time  the  Jesuits,  who  were  then  the  piijicipal  miners, 
id  who  used  the  Pueblo  Indians  as  slaves  in  their  mines,  were  massa- 
ed.  Mr.  Gregg  says  in  relation  to  this,  "  Tradition  speaks  of  numer- 
3  productive  mines  having  been  in  operation  in  New  Mexico  before 
e  expulsion  of  the  Spaniards  in  IGSO.  But  the  Indians,  seeing  that 
e  cupidity  of  the  conquerors  had  been  the  cause  of  their  Ibrmer 
pi*essions,  determined  to  conceal  all  the  mines  by  tilling  them  U[)  and 
{iterating  as  much  as  possible  every  trace  of  them.  This,  it  is  told, 
iS  done  so  effectually,  that  after  the  second  conquest  (the  Spaniards 
it  having  turned  their  attention  to  mining  pursuits  in  the  meantime) 
e  succeeding  generations  were  unable  to  discover  them  again.  Indeed, 
is  now  generally  credited  by  the  Spanish  population,  that  the  Pueblo 
dians  up  to  the  present  day  are  aciiuainted  with  the  ^^  locales"  of  a 
eat  number  of  these  wonderful  mines,  of  which  they  most  sedulously 
eserve  tlie  secret. 

"  It  is  not  at  all  probable,  however,  that  the  aborigines  possess  a  tenth 
iTt  of  the  knowledge  of  these  ancient  fountains  of  wealth  that  is  gen- 
aUy  attributed  to  them ;  but,  that  many  valuable  mines  were  once 
tmght  in  this  province,  not  only  tradition,  but  authent>ated  records 
id  existing  relics  sufficiently  prove.  In  every  quarter  of  the  Territory 
ere  are  still  to  be  seen  vestiges  of  ancient  excavations,  and  in  some 
loes  ruins  of  considerable  towns,  evidently  reared  for  mining  piu*- 

Thus  far,  Mr.  Gregg.  Tradition,  in  a  country  like  this  has,  of  course, 
my  wonderful  and  extravagant  tales  to  tell.  Thus,  in  the  Taos  Valley, 
d  at  the  mines  of  Arroyo  Ilondo,  the  story  goes,  and  finds  the  most 
meat  believers,  that  a  Mexican,  by  the  name  of  Vigil,  fovuiOL  va  vm  oW 
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church  at  Guodeltvjara,  Mexico,  a  docnment,  in  which  it  was  stated  that 
the  8[)ainai'd8  had  worked  uiiiieis  in  the  Taos  (Pueblo)  Moiiutains  tor 
silver;  that  tliey  took  oat  millions,  and  hiid  fourteen  millions  on  hand 
at  the  time  of  the  massacre,  (1G80,)  which  they  concealed  in  a  shafL 
The  paper  stated  that  these  silver  mines  were  situated  on  the  soutliwest* 
eru  slope  of  the  Pueblo  Mountains.  A  similar  story,  giving  foorteen 
millions,  is  told  about  Orau  Quivira,  near  Fort  Stanton.  The  former 
statement  is  corroborated  by  recent  exiKsi-ieuce,  as  far  as  the  existence 
of  silver  bearing  ores  in  these  mountains  is  concerned.  Some  specimens 
from  a  vein  at  the  head  of  lied  iiiver,  between  Moreno  and  Taos,  were 
brought  to  Santa  Fe  by  a  Swedish  miner,  Gus  Lawson.  They  contained 
quartz,  galena,  and  zincblende,  and  they  were  found  to  contain  8129 
silver  per  ton  and  a  trace  of  gold.  The  lode  from  which  these  8|)eci- 
mens  Avere  taken  is  owned  by  three  Swedes,  Lawson,  Olsen,  and  Peter- 
sen, and  named  ^^Star  of  New  Mexico."  Another  sample  of  galeDS. 
brought  by  Mr.  Knapp  from  the  same  neighborhood,  yielded  9'30  Oo 
silver,  and  81o  gold,  i)er  ton.  As  there  is  an  abundance  of  wood,  water, 
ajiul  grass  in  these  mountains,  and  liostile  luduius  are  met  with  only 
exceptionally,  it  is  to  be  hoped  that  prosi>ecting  will  be  continued  more 
thoroughly  than  heretofore. 

Wlien  the  Spaniards  came  back  to  New  Mexico,  about  the  close  of  the 
seventeenth  century,  it  was,  as  reported  at  Taos,  expressly  stipulated 
by  the  Pueblo  Indians  that  they  should  not  be  allowed  to  engage  in 
mining,  but  only  in  cultivating  the  soil.  This  may  account  tor  the 
entire  abandonment  of  mining  for  a  long  time  after  that  period.  The 
mining  records  relating  to  the  time  before  1G80  have  probably  been  lost 
during  the  Hight  of  the  Spaniards  to  El  Piiso;  a  search  of  the  old  Span- 
ish archives,  at  Santa  Fe,  has  only  revealed  the  following  Spanish 
grants: 

1685.  Xuestra  Sra.  del  Pilar  de  Saragosm^  en  la  sierrilla  del  Fray  CrMtoralj 
E.  and  W.,  45  leagues  from  P^lPaso.  (Found  by  a  soldier  of  the 
Spanish  army,  while  retreating  to  El  Paso.) 

170y.  ISanta  Rosa  in  the  San  Marcos  Hill,  (Santa  Fe  County.) 

1710.  Archangel  San  Mi/fuel^  fit'teeu  to  sixteen  miles  fiom  Santa  Fe. 

1713.  El  OlorioHO  Patriarea  iSemr  San  Joseph^  running  north  and  south 
in  the  Cerro  Colorado,  (Embuda.) 

1713.  Xuestra  Sra.  de  los  liei/cH  de  Linares,  an  old  covered  up  mine  in  the 
Sien*a  de  San  Lazaro,  (Old  Placer  Mountains.) 

1714.  Gift  of  the  same  mine  or  part  of  it,  (north  and  south.) 

1717.  San  PablOj  live  leagues  from  Santa  Fe,  between  Cienega  and 
Cionegilla. 

1744.  Xuesfra  Sra,  del  Pilar  de  Saragoza^  (registro,)  three  leagues  del  Pu- 
eblo San  Lorenzo  de  Picuries. 

1744.  San  Antonio  de  Padmi,  (east  and  west,)  three  leagues  from  Pi- 
curies. 

1744.  Santa  Rosa  de  Lima^  (east  and  west,)  two  leagues  from  Picuries. 

1763.  Calchihuite. 

1764.  Nuestra  Sra.  de  Dolores,  one  league  south  of  the  Cerillos  ranch. 
1818.  Jai  preciosa  Sangre  de  mi  Senor  Jcsu  Cri^to  at  Abiqniu,  in  the  Sierra 

del  Cobre. 
1830.  Santo  Nino,  (conveyance  of,)  in  the  Oro  Mountains.    * 
18.'53.  December  18.  Santa  Rosalia,  Jo^  Francisco  Ortiz,  in  the  Bieiradd 

Oro,  west  of  the  Mina  del  Compromiso,  (north  and  soutli.) 
1833.  December  19.  Mine  adjoining  the  Ortiz  mine. 
1846.  Santo  Nin/),  north  of  the  Ortiz  mine,  (old  placer.) 
1S40.  Mine  in  the  Ileal  San  Francisco  del  Tueito. 
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In  the  Taa$  VaJJ*T-  «t  zhv  f-»i  of  ihe  PaoKo  Mi^rir4r.^ir>5.*  i^^^^  h;i* 
)eeu  f«.»und.  acwoaiii^  to  Mi.  Kr^ieiiij:.  Laiirii  Stov^ah*  .^r;vi^>"^irs.  \>n 
he  Peservarion  ol  iLr  Pot<«>'>  ludzAr-iS  |>rv>>iH\::rj:  is  prv»!i:'Vi:tM  ^\  ;lu« 
libe,  l»nt  north  of  it.  alK-nT  tirelvr  niles  iix^m  Ftn^.jD^ior  %u  V.i^\n.  jho 
Imivo  Hondo  and  \hir  rnkiivs  ^rs:  oi'  the  C;if:o:i  dvl  Acv.;'i  ;ir^^  k:)v^nn 
JO  contain  so^cirLi  q^aiiTlnr>  of  ir-.^d  to  cidko  washing:  tor  ij  M  :««\-ii:s 
>f  hydraulics  and  cheap  ^^l^-.c  a  Tv-niiii^erarivo  Imsinos^  The  pi:H\Ts  noar 
3au  Crisroval.  GamruTi^,  :»nd  Lani^i  Civoks  axv  als^^  aariicixMis*  In  the 
acter  Uicaiitv  Ci^n^2de^^b!e  xra>hinff  ha^j  lH:-en  oarriiHi  on  iornH»rlv.  In 
heacciiuia  ditch  D«ir  the  town  of  Rio  Colorado,  the  nan\»s  b.avo  orton 
yeen  seen  washing:  <?:»M.  and  near  S.in  Cris;oval.  Mr.  Kixxinc.  an  old 
vsideiit  of  New  Mexicxx  found  a  nniTiret  worth  alxnit  ono  dollar.  Near 
he  liio  C»»lorado  a  silver  mini-  was  workcil  several  vears  ac^\  and  Mo.tsrs. 
!jatapie  and  St.  Vrain  mini-vi  silver  ores  fn^m  a  Unie  near  the  pla/^^  5^ui 
intouio.  Last  vear  the  Arr»»vo  Hondo  Miniii:: and  l>iioIi  Comi^anv,  have 
a:«cte<i  a  i1.»-stamp  mill  in  a  very  i>n»misin^KH'aliry.  alnnit  one-half  mile 
ibore  55aD  Antonio.  Their  dsreh  fnniishes  ample  jH^wer  to  pn^jvl  the 
(tumps,  and  as  the  wages  of  Mex.ii.*;in  miners  are  only  one  dollar  |H»r  day 
ind  provisions.  w«nxl  and  timlHT  are  very  plentiful  and  eheap*  the  ex- 
raonliuary  combination  of  all  the  facilities  for  working:  very  low  jrrade 
ires  .^eems  to  forebode  a  success.  The  mill  is  set  up  but  as  yet  unco\  eitni : 
he  stamps  weigh  4i?.>  ix>uuds  each,  and  arc  pn>pelled  by  a  oOA  inch  l-«*f- 
cl*.s  turbine  wheel.  The  whole  cost  of  the  mill,  including  fmglus,  has 
icen  $l>,loO.  It  was  manufactured  by  Gates,  of  i'hicago.  The  tW'ighl 
iom  Chicago  to  Arroyo  Hondo  has  been  eight  cents  per  pound,  and 
rom  the  end  of  the  Kansas  Pacidc  railn>ad  to  Armyo  Hondo,  four 
ients. 

The  hill  out  of  which  the  company  are  digging  their  ore  consists  of 
C'enite  and  talcose  slate,  and  is  [>crfcctly  covered  with  float  ipiartz.  So 
[ar  they  have  been  working  on  an  immense  surface  slide,  calUnl  "the 
Benk,"  the  quartz  of  which  prosiHH*ts  very  well,  afid  in  which  exceed- 
ingly rich  specimens  showing  free  gold  have  bci*n  found.  Yet  lht»  ivsult 
lias  uot  been  satisfactory,  although  the  cost  of  milling  is  estimatiHl  by 
Laeien  Stewart,  one  of  the  owners,  to  ho  only  80  cents  per  ton.  The 
mines  are  not  yet  sufficiently  oi)eued  to  furnish  a  ivgular  supply  of  pay- 
ing ore  to  the  mill.  * 

The  mountains  between  Taos.  Picuries,  and  Embuda,  contain ,  also  gold 
mines  which  have  l>een  worked  in  former  years.  The  mountains  and 
galeiies  near  Mora  contiiin  float  cpmrtz  and  gold,  but  are  not  much  pi*os- 
pected.  This  place  is  situate  west  ot  Fort  LTniim,  in  a  very  pleasant 
valley,  which  abounds  in  water,  timber,  and  grass  lands,  in  all  thesis 
la«t- mentioned  districts  the  gold  occurs  free,  anil  is  easily  extracted  hy 
the  common  stamp-mill  process.  Some  gold  has  been  brought  to  Santa 
F^  during  the  last  year  ii*om  the  San  Juan,  but  no  particulars  couhi  be 
kanied  about  it. 

Silv(»r  hiis  not  been  produced  in  the  Territory  during  the  last  y<»ar, 
although  many  mines  caiTying  that  metal  exist  in  its  boundarii^s.  'i'he 
principal  silver-bearing  localities  are  the  Organ  Mountains,  tin^  ( -errillos, 
tte  Sandia  ^fountains,  the  Madalena  Mountains,  Pinos  Altos,  ami  the 
Taos  Mountains.    The  tw(/last  places  have  aln^idy  been  descrihe<l. 

The  Organ  Mountains^  so  called  from  the  immense  <?liils,  resiMuhiing 
<^u  pipes,  which  appear  in  them  in  many  localities,  are  situal^t  in  the 
•outhern  part  of  the  Territory,  15  miles  west  of  Las  CnnM»s,  on  the  Uio 
(Grande  del  Norte.  The  valleV  of  the  river  at  this  jjoint  is  very  heant  itnl 
(nd  fertile,  and  is  known  everywhere aa  theMesilla.  A  tri -weekly  stag<» 
ine  between  Santa  Pe  and  Albuquerque,  and  a  weekly  oui^  VMnnv^v^w 
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Albuquerqae  and  Mesilla,  connects  this  part  of  the  Territory  with 
capitaL  The  distance  from  Santa  F6  to  Mesilla  is,  according  to  I 
schedules  of  distances  in  the  office  of  the  general  commanding  the  c 
trict  of  New  Mexico,  279.C5  miles.  The  rocks  constituting  the  Or{ 
Mountains  are  porphyry,  palaeozoic  metamorphosed  sandstones,  n 
carboniferous  limestone.  The  latter  two  encase  lodes  of  argentifien 
galena,  iron  pyrites,  copper  glance,  carbonate  of  copper,  and  the  proda 
of  decomposition  of  galena  and  pyrites,  together  with  a  gangne  of  e^ 
reous  spar  and  heavy  spar.  The  lodes  are  generally  of  good  wid 
frequently  as  wide  as  six  feet,  and  some  of  them  have  been  worked  8 
cessfully  in  former  times.  A  Mr.  Stevenson  is  reported  to  have  tal 
820,1)00  in  silver  out  of  his  Stevenson  3iine.  The  scarcity  of  water 
the  mines  and  the  fsict  that  the  region  is  unfortunately  very  much 
posed  to  the  Apaches,  are  the  principal  impediments  to  success 
mining. 

The  Stecemon  and  Adelia  mines  have  been  described  by  Profca 
K  E.  Owen,  and  E.  T.  Cox  has  assayed  some  of  the  ore.  A  specia 
from  the  Stevenson  contained  36  per  cent,  of  lead  and  1.8  per  oe 
of  silver. 

The  Cerrillos,  17  miles  southwest  of  Santa  Fe,  contain  many  sUt 
bearing  lodes,  which  have  never  been  described,  although  they  are  vi 
worth  it.  Tliey  are  situate  on  an  old  Spanish  grant  belonging  to  i 
Baca  y  Delgado  family.  The  Cerrillos  'dve  a  series  of  low  undulati 
hills,  about  six  miles  long  and  three  miles  wide,  and  consist  mostlj 
granitic  rocks;  a  few  of  them  are  of  volcanic  origin.  From  a  cone  mi 
up  of  basHltic  lava  near  Martin's  ranch,  a  splendid  view  of  the  Old  s 
Xew  Placer  Mountains  in  the  southeast,  the  Benialillo  in  the  southw< 
Sauta  Fe  in  the  north,  and  the  Jonez  Range  in  the  west,  is  spread 
fore  tlH»,  visitor.  Through  the  kindness  of  Don  Jos6  Bac^i  y  Delga 
the  following  mines  could  be  visited  under  his  guidance: 

iSanta  it^^v(/,dis(!Overed  forty  years  ugo  by  Al varado,  is  situate  in  a  sn 
valley  snirouuded  by  hills.  The  iuclinod  shaft  is  50  feet  deep,  but  moti 
eaved  in.  The  lode  is  0  feet  wide,  strikes  north  23^  east,  and  dips  J 
northwest.  The  walls  are  granite,  and  encase  argentiferous  gide 
zincblende,  iron,  and  copper  ])yiites,  in  a  gangne  of  hard  quaitz.  Abi 
twenty  tons  of  ore  are  lying  on  the  flauip.  Cedar  and  pine  are  nbuuds 
in  the  neighborhood. 

Miua  Iladcna, — The  lode  consists  of  two  layers  on  the  surface,  one 
which  is  three  feet,  the  other  one  toot,  wide.  It  crosses  the  stiatitieati 
ot  the  country  rock,  (granite,)  strikes  north  15^  east,  and  dips  80^  sou 
west.  The  ore  consists  of  galena,  zincblende,  iron  and  copi>er  pyrit 
and  the  produ(5ts  of  <le(»omi>ositi«m  of  these  ores,  all  in  a  gangue  of  qua 
and  ])artly  decomposed  feldsi)ar.  The  inclined  shaft  on  this  vein  is  J 
feet  deep. 

Minn  del  Tiro  is  situate  on  the  east  side  of  the  Cen-illos,  in  the  Caiia 
de  las  Minas.  An  incline  150  feet  and  a  vertical  shaft  100  feet  de 
connect  with  extensive  montones  (dritts)  of  over  300  feet  in  length  a 
with  many  chambers.  All  ai*e  lilied  with  water.  The  remains  of 
old  canoe,  which  was  used  for  crossing  water  in  the  mine,  are  still  tht 
These  excavations  were  made  by  the  elesuits;  probably  before  HWO,  d 
the  cxiwnse  has  been  estimated  at  8100,000.  Silver  ore  is  visible 
large  quantities.  It  consists  of  the  same  minerals  as  described  in  I 
above-named  mines,  but  zin(;-blendc  is  so  predominant  that  the  \ 
was  found  refractory  in  smelting.  The  proper  way  to  work  it  would 
by  chloridizing,  roasting,  and  amalgsuuatiou.  Salt  for  this  purpose  c 
oe  had  in  large  quantities  at  the  salt  lakes  south  of  Santa  Fe« 
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CalcMhuite  (Tnrqiiois)  is  ad  imnioiiso  mine,  entirely  caved  in.  It  was 
formerly  worked  by  the  Pneblo  Indians  for  turquoises.  Small  seams  of 
this  niineiti]  are  still  visible,  but  it  seems  to  be  of  an  inferior  kind.  Two 
large  gems  from  this  place  are  Siiid  to  have  been  presented  by  the  In- 
dians to  Charles  V. 

Many  other  mines  and  silver  lodes  were  visited,  bnt  the  former  were 
too  much  cave<l  in,  tho  latter  too  little  opened  to  admit  of  anything  like 
a  relhible  descri[>tion.  It  may  be  mentioned,  however,  in  this  connec- 
tion, that  an  assay  of  a  specimen  of  very  coarse  galena  from  one  of  the 
last-mentioned  veins  gave  a  result  of  70  per  cent,  of  lead,  and  $42  75 
silver  i>er  ton. 

The  ^mlia  Mountains  aie  ver^'  little  prospected.  They  are  situsite 
between  Albuquerque  and  tho  ^ew  Placer,  and  contain  many  regular 
and  well-defined  lodes  of  argentiferous  galena  in  a  gangue  of  (talcai'eous 
spar.  A  sample  assayed  from  one  of  these  yielded  833  75  silver  per  ton 
of  2,()00  pounds. 

The  Miidalena  IMountains  are  situate  about  thirty  miles  west  of  Scor- 
ro,  a  town  on  the  Rio  Graude  del  Norte,  and  one  hundred  and  forty-three 
south  of  Santa  Fe.  Thi^ee  years  ago  a  California  miner  found  a  very 
rich  pit'ce  of  silver  ore  in  these  mountains,  and  subsecpient  prospecting 
expeditions  i-esulted  in  the  discoveryof  many  lodes,  most  of  them  small, 
bat  rich  in  cop|K*r  and  silver.  A  si)mmen  yielded,  by  assay,  8109  OG 
silver  per  ton;  others  are  r(»[)ortod  to  have  assayed  as  high  as  85O0. 

The  Santa  Juliana  lode  is  said  to  bc»  a  very  large  galena  lode,  which 
carries  80  ix»r  ton  in  silver.  IMost  of  the  veins  have  been  but  very  im- 
perfectly oi>cned,  as  will  be  seen  from  the  following  description  of  the 
xegion: 

The  M^adalena  Mountain  i-ange  rises  abruj^tly  from  tho  i>lains  to  a 
height  of  over  2,000  f<»et.  It  extends  about  forty  miles  in  a  north  and 
south  diici'tion,  and  is  on  an  average  three  or  four  miles  wide.  The 
principal  rocks  constituting  it  are  limestones  and  metamori)liosed  sand- 
stones. The  mineral-bearing  veins  ai'e  found  on  the  summit  and  along 
the  western  Kh)pe  of  the  range,  the  greatest  nmnber  being  hM'ati-d  on  its 
northern  end.  >Some  of  the  canons  along  the  sides  of  the  mountain  con- 
tain placer  gold,  but  the  quantity  is  insullicient  for  profitable  working. 
Tlie  WaMn/flon  lode  is  located  at  the  summit  of  the  range  near  its 
northern  end,  and  forms  the  (rrest  for  a  (considerable  distance.  It  strikes 
northwest  and  s<mtheast,  and  di]>s  about  35°  to  the  southwest.  It 
is  large  and  well  delincd  and  carries  eopjier,  lead,  silver*  and  guld  ores. 
The  tirst  nanuHl  are  ])red()min:Mit.  The  openings,  so  far,  are  iiiconsid- 
erable,  the  <lee|)est  shaft  being  less  than  30  feet. 

The  Chavez,  south  of  the  Washington,  on  the  summit  of  the  range,  has 
Marly  the  same  strike  and  dip.  and  appears  to  be  its  extension.  It  is 
.  a  contact  vein  between  the  limestone  and  sandstone,  and  cnrries  tho 
.  aame  on\s  a«  the  Washington  ;  the  lead  ores,  however,  yu'cdominate. 
I  The  Santa  Juliana^  at  the  bas(»,  of  the  western  slo[>e  of  the  mountain, 
:-  Ins  the  same  strike  and  dii>  as  the  Chavez.  It  is  a  very  large  v<*in,  from 
;  10  to  20  feet  wide,  and  has  been  traced  on  the  surfac**  for  a  long 
r  distance.  It  contains,  princi[)ally,  carbonates  of  lead ;  besitlcs  this,  cop- 
»s  per,  silver,  and  gold.  The  gangue  is  impregnated  throughout  with  min- 
-  ttal,  and  the  vein  is  undoubtedly  ca]>able  of  produ<*ing  extiaordinarily 
i  hrge  amounts  of  on^t  when  pmperly  opened.  Good  pine  timber  and 
I  plenty  of  water  are  close  at  hand  on  every  side,  and  the  adjacent  plains 
J  fte  coverctil  with  a  luxuriant  growth  of  gramma  grass. 

The  Hubbell  is  located  in  a  small  range  <»f  low,  grassy  lulls,  about 
Seven  miles  northwest  of  the  Santsi  Juliana.    It  striken  voyV\v\n^?iX» 
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and  southeast,  and  stands  nearly  vertical.    The  vein  is  small,  but 
very  straight  coarse  can  be  traced  on  the  surface  for  a  long  dista 
The  ores  seem  to  be  formed  by  the  decomposition  of  fahlerz,  and  con 
of  carbonates  of  copper,  chloride  of  silver,  &c.    They  are  very  rich 
can  be  reduced  by  amalgamation. 

The  Corona  de  Pueblo  has  the  same  strike  and  dip  and  carries 
same  ores  as  the  Hubbell.  A  number  of  similar  veins  are  in  the  s 
vicinity,  all  of  which  are  only  slightly  opened.  They  are  situatei 
the  pass  about  twenty  miles  east  from  the  Bio  Grande.  The  Goron; 
Pueblo  is  ten  or  twelve  feet  thick,  dips  at  a  slight  angle,  and  c^ 
carbonates  and  copper  glance.  It  has  been  very  imi>erfex5tly  opei 
the  shaft,  20  feet  deep,  has  not  yet  passed  through  the  vein.  The 
contains  a  small  amount  of  gold  and  silver. 

About  a  year  ago  adobe  furnaces  were  erected  at  some  of  the  M; 
lena  mines  and  considerable  amounts  of  ore  were  smelted.  The  ei 
prise  was,  however,  unsuccessful. 

Whenever  railroads  shall  traverse  this  country,  its  mines  will  b 
great  value,  as  they  will  possess  then  every  iiacility  for  successful  w 
ing.  For  present  working  the  ores  are  too  poor  in  the  precious  mc 
to  stand  the  large  cost  of  tniusportation  for  supplies  and  the  metal 

The  principal  copi)er  mines  of  the  Territory  have  already  been 
scribed.  Besides  those  already  mentioned,  the  mountains  between  1 
and  Moreno,  at  Abiquiu,  Tijeras,  and  Manzano,  may  be  enumerate 
localities  rich  in  copper  ores.  The  mine«  of  Nacimiento  and  Jei 
where  small  seams  of  native  copi)er  occur  between  layers  of  sandst 
have  been  abandoned,  as  have  also  those  of  Tijeras.  Most  of  t 
mines  are  not  likely  to  be  successful  until  railroad  communication ' 
the  civilized  worldis  established. 

Some  of  the  gold  lodes  near  Real  del  Tnerto,  however,  migh 
worked  to  a  profit  even  at  the  present  time  by  extracting  both  gold 
copper  by  means  of  the  proper  dressing  and  smelting  works.  The 
so  much  gold  ove  carrying  a  large  percentage  of  copper  found  at  t 
mines,  that  a  very  successful  business  could  be  done  on  that  basis 
pecially  as  the  anthracite  coal  of  the  vicinity  furnishes  a  very  cl 
and  convenient  fueL 


GHAPTER  LIX. 

COAL   AND   IRON   ORES. 

The  occurrence  of  anthracite  coal  in  workable  beds  in  the  wes 
Territories  near  the  gold  and  silver  districts  is  of  such  great  importa 
that  I  cannot  conclude  this  report  on  New  Mexico  without  giving  i 
tailed  description  of  the  anthmcite  mines  at  the  Old  Placer  Mount 
They  are  situated  near  the  uorthwest-ern  foot-hills  of  that  range,  al 
twenty-three  miles  southwest  of  Santa  F^,  and,  respectively,  four 
one-half  and  six  miles  from  the  mining  town  of  Real  de  Dolores 

It  is  well  known  that  anthracite  beds  occur  in  almost  idl  fa 
tions,  though  they  are  mostly  found  in  the  older  rocks  of  the  p 
ozoic  era,  and  always  in  localities  where  these  rocks  have  ei 
been  considerably  disturbed  by  eruptions  and  upheavals  subseq 
to  the  deposition  of  those  strata,  or  where  hot,  molten  masses,  thi 
they  have  not  disturbed  the  original  stratification  of  the  neighbc 
rocks  to  any  con^derable  extent^  have,  at  a  former  period,  ex( 
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'tamoq^hosiD^  indneiiees  on  them.  Thas  the  fiict  has  Ixnm  saiis- 
^torilr  established  in  many  coal  beds  of  gi^at  ejktent«  that  thoy  nuiy 
one  locality  consist  of  a  true  anthracite,  while  in  anothi-r  KvjHiy« 
note  ftpm  the  ^-aoses  of  metamoq^hism,  the  s;ime  l^ss  dvtennined 
such  by  the  inclosing  strata  and  the  fossils  found  in  them,  may  cou- 
ld biniioinons  coal,  or  even  lignite. 

An  entirely  analogous  case  is  presented  by  the  anthracite  beds  of  the 
acer  Mountains. 

Tree  anthracite  has  a  specific  gravity  of  1.1  to  1.7,  its  haniuess  is 
2.5.  and  it  contains  S5  to  93  per  cent,  of  fixed  carlH»u.  Volatile 
itter  after  drying.  3  to  C  per  cent.  It  is  amoq^hous.  of  I'onchoidsd 
ictnre.  brittle,  has  a  sub-metallic  luster,  iron-black  to  grayish  and 
ownish-black  color,  and  when  pulverized  forms  a  black  iH)wder.  It 
Qites  with  difficulty  and  at  a  high  temi>eratur^,  but  wheu  igniti'il  pnv 
ices  an  intense  heat.  The  coal  from  the  coal  mines  to  lie  descnUnl  in 
e  following,  presents  all  these  qualities,  and  there  is.  consequently,  no 
•abt  that  it  is  really  anthracite. 

At  present,  two  mines,  one  and  one-half  miles  distant  ironi  each 
her,  are  opened  by  the  New  Mexico  Miuiug  Company. 
A  wagon  road  leads  from  Real  de  Dolores  in  a  northwestern  direction 
ound  the  foot-hills  of  the  Old  Placer  Mountains  to  the  new  anthracite 
ine.  Before  reaching  the  mine,  the  ro;ul  leads  through  a  ravine  parallel 
those  where  the  coal  bed  is  exi>osed  and  about  250  yards  distant  tixmi 
em.  Here  the  outcropping  rocks  consist  of  nearly  horizontal  layers 
massive  sandstone,  which  is  covertnl  with  an  overdow  of  jKirphyry. 
dike  of  the  same  rock  is  foimd  on  the  lower  side  of  the  croppings  of 
e  Cunningham  gold  mine,  from  where  it  has  been  traced  with  slight 
termptions  over  six  iniles  to  the  old  anthracite  mine,  forming  a  cap 
1  the  massive  sandstones  of  the  coal-bearing  formation.  The  now 
ines  are  situated  at  the  junction  of  two  small  ravines,  forming  a  larger 
le,  which  descends  gradually,  first  in  a  northeastern,  tlien  in  a 
>rthem  direction  toward  Galisteo  Creek,  two  and  one-half  miles  dis- 
,nt  from  the  mines.  The  lower  wall  of  the  coal  bed  is  nearly  level 
ith  the  bottom  of  the  arroyo,  and  as  the  dip  is  about  ir)0  southeast, 
ward  the  ravine,  the  position  of  the  bed  is  certainly-  an  exceeiiingly 
vorable  one  for  o]>ening  and  working.  It  has  been  opened  in  two 
fTerent  localities,  on  the  eastern  side  of  the  south  branch  of  the  ni- 
ne at  the  junction  of  the  two  smaller  ones,  and  on  the  western  side  of 
le  same  branch  about  50  feet  south  of  the  first  opening.  The  first  one 
illows  the  dip  of  the  bed  for  a  distance  of  al>out  lio  feet ;  the  whole 
icline,  5  feet  high  by  5  feet  wide,  is  excavated  in  solid  anthracite,  and 
lows  the  bed  to  be  of  great  regularity.  The  following  strata  accom- 
anying  this  coal-bed  are  exposed  to  view  in  this  loodity  lit)m  the  bot- 
>m  of  the  ravine  to  the  top  of  the  hill : 

■rbonaceoiiB  shales 1  foot 

ntiuacite r>  iV^'t 

irboDaceons  shales .' 1  foot^ 

idnrated  clay 4  fwt' 

■minated  argiUacooos  sandstone,  contaiiiing  fossils *<.*5  ftn^t 

Mtire  flandstone lOi)  loot 

In  the  second  locality  the  coal  is  opened  by  three  tunnels,  two  25  fi'et 
mg  and  one  40  feet  long,  showing  the  same  strike  and  dip  of  the  bed 
B  tibe  incline.  The  anthracite,  however,  is  only  4  feet  thick,  while  the 
lickness  of  the  shale  varies  from  3  to  4  feet. 

About  280  tons  of  coal  have  been  taken  from  this  mine.  It  shows  all 
le  qualities  of  a  true  anthracite,  contains  87.5  jier  cent,  of  fixed  cwc- 
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bon,  and  when  bnming,  8bow8  only  the  short,  blue  flame  of  carbonic 
oxide.  The  steam-boiler  of  the  engine  propelling  the  New  Mexico  Min- 
ing Company's  stamp  mill  has  been  successfully  heated  by  it.  A  han- 
dred  pounds  brought  to  Santa  F6  were  used  by  Mr.  Bruckner  in  his 
assaying  furnace,  in  order  to  test  the  heating  power  pnictically.  He 
found  that  a  white  heat  was  reached  in  a  very  short  time,  and  that  this 
heat  lasted  about  three  times  as  long  as  that  produced  by  an  equal 
weight  of  charcoal.  As  the  material  does  not  coke  in  th«>'least,  it  is 
evident  from  this  test  that  it  is  perfectly  adapted  to  use  in  blast  for 
naces,  though  it  will  require  a  higher  pressure  of  blast  on  accoiuit  of  its 
density,  than  charcx)al  or  coke.  As  far  as  its  application  for  all  practi- 
cal puipiKS(»s  is  concerned,  it  is  undoubtedly  fully  equal  to  Pennsylvania 
antliracite  and  really  the  best  fuel  discovered  so  far  in  the  West. 

TlFc  second  coal  mine  is  situated  about  one  and  one-half  mile  south- 
west of  tlie  one  just  described.  Between  the  two  mines  exist8  a  bed  of 
excellent  lire-clay,  some  of  which  was  tested  by  Mr.  Bruckner,  in  &iuta 
Fe.  lie  made  a  scorifier  out  of  it  and  smelted  lead  and  bomx  in  it  in 
the  hottest  anthracite  fire.  It  neither  cracked,  nor  was  it  attacked  in 
the  least  by  the  flux,  so  that  this  test  si)eaks  well  for  ita  use  as  fin^proof 
material  in  furnaces. 

Betwe(*n  the  lire-clay  and  the  following  sandstone  stratnm  a  bed  of 
iron  ore  is  found.  Both  carbonate  of  iron  and  hematite  are  i»reseDt 
Ores  of  this  kind  as  well  as  boulders  of  magnetic  iron  ore  and  large  de- 
posits of  the  same  abound  in  the  mountains  of  the  Old  and  New  Placer.  . 
Thousands  of  tons  of  large  boulders  of  gi-eat  punty  can  be  collected, 
for  instance,  near  the  old  anthracite  mine,  away  from  the  different  ex- 
tensive deposits  of  magnetic  iron  ore,  whicli  occur  in  the  same  locality. 

The  second  anthracite  mine,  sijoken  of  above,  is  oi>enedby  a  tunnel  90 
feet  in  length  driven  into  the  coal  bed  near  the  entrance  of  a  steep  ra- 
vine, the  sides  of  which  ai'c  nearly  perpeu<li(;ular.  It  is  started  near  the 
bottom  and  on  the  west  side  of  this  ravine,  rising  with  the  dip  of  the 
strata,  which,  as  in  the  locality  spoken  of  first,  is  15^  to  the  east.  The 
foUowing  succession  of  strata,  counueucing  at  tlie  bottom  of  the  ravine, 
is  visible : 

Anthracite  2  feet;  slate  10  inches,  diminishing  toward  the  breast  of 
the  tunnel;  anthracite  1  foot  G  inches ;  alternating  layers  of  shale,  iron 
ore  and  sandstone^  varying  from  5  to  {)  inches  in  thickness;  lamiuateil 
argillaceous  saiidstoiu*,  containing  fossils ;  and  lli  fc^t  of  massive  s;ind- 
stoiie,  overflowed  by  felspathi(5  porjdiyry.  The  latter  rock  forms  the  east 
bank  of  the  ravine  from  top  to  bottom.  About  IW  tons  of  anthracite 
of  an  ex<*cllcnt  (juality  have  been  taken  out  and  are  lying  oil  the  dump. 
Long  exposure  to  the  atniosi)here  through  summer  and  winter  have  not 
altere<l  its  compactness  in  the  least.  It  is  of  jet  Mack  color  audcon- 
tiiins  8S  per  cent,  of  fixed  carbon  and  5  i)er  cent,  of  ashes  of  a  brick-ml 
(*^lor. 

Although  roving  bands  of  hostile  Xavajoes  visit  this  locality  some- 
times, an<l  even  have  their  usual  camping  place  at  the  coal  mine,  the 
splendid  op])ortunity  ofl'ered  here  for  procuring  a  cheap  and  superior 
fuel  for  the  surrounding  mining  districts  will  undoubtedly  be  mere  ex- 
tensively made  use  of  very  soon.  For  those  who  intend  the  erei^tiou  of 
metallurgical  and  especially  smelting  works  for  the  beneficiation  of 
the  more  rebellious  gold  and  silver  ores,  and  also  for  coi)i)er  and  iron 
smelting  establishments,  the  occurrence  of  these  anthracite;  beds  is  of 
the  utmost  importance,  and  will  no  doubt  be  duly  appreciated. 

At  th(?  south  side  of  the  Ohl  Placer  Mountains,  at  a  distance  of  ten 
miles  from  the  above  described  coal  beds,  an  anthracite  vein  has  heen 
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opened  in  the  second  arroyo'east  of  the  rancfao  near  the  sprin*;:  on  the 
road  iToin  Tuerto  to  Dolon'S.  There  are  two  pits  of  a  depth  of  about  (> 
feet^  The  firot  one  shows  the  following  section :  Shale  2  feet,  aiithi*a- 
rite  10  inches,  shale  8  inches,  anthmcite  2  feet.  The  strata  eiMirse  north 
370  east  and  dip  To'^  northwest.  Tlie  «<»coiid  pit  is  located  witliin  UK) 
feet  from  the  tirst,  and  contains  only  a  six  inch  seam  of  coal,  which  con- 
tains a  great  deal  of  sulplinr. 

Another  coal  bed  is  exposed  near  Galisteo  Cix^ek,  Imt  as  the  locality 
could  neither  be  visited  nor  a  specimen  [irocni'ed  fi*om  it,  its  nature  and 
the  quality  of  the  coal  could  not  be  determined.  Indications  of  coal 
oil  are  said  to  exist  here,  as  well  as  two  miles  north  of  SanUi  Fc. 
where  a  layer  of  coal  mixe<l  witli  iron  pyrites  occurs. 

Of  the  many  (Iiflferent  localities  where  coal  veins  crop  out  in  the  Ter- 
ritory, I  will  only  mention  the  following:  On  the  reservation  of  the 
Pueblo  Indians  near  Taos,  at  the  foot  of  the  Pueblo  Mountains;  in 
the  Uaton  Mountains,  on  the  Vermejo  Kiver  near  Maxwell's,  where 
the  be4ls  are  (>  feet  thick ;  on  the  Purgjitoire  River,  near  Las  Veg-as,  at 
the  Rio  Pnerco,  in  the  San  Mateo  I^Ioantains,  and  in  numerous  places 
we«t  of  Fort  Wingate;  a  large  bed  exists  near  Fort  Craig,  (Siin  Pedro.) 
Most  of  these  beds  have  been  ably  descrilKHl  by  Dr.  John  L.  Lecontv  in 
his  notes  on  the  geologj'  of  the  survey  for  the  extension  of  the  Union 
Piicirtc  railroad,  eastern  division,  from  the  Smoky  Hill  River  to  the 
Bio  Grande,  Philadelphia,  1808. 

Coal  has  been  used  to  a  very  limited  extent  so  far.  The  Vermejo 
and  San  Pedro  coal  are  used  for  blacksmithing;  the  latter  also  for  do- 
mestic puqioses  at  Fort  Craig.  Tlie  anthracite  from  the  Old  Phicer, 
it  ba8  already  been  stated,  is  used  for  the  heating  of  a  steam  lH>iler. 
None  of  the  new  Mexico  coal  has  so  far  been  used  for  metallurgical 
puqioses,  although  some  of  it  is  very  well  adapted  to  su(*h  use.  No 
attempt  has  ever  been  made  to  smeltiron,  although  ores  exist  in  great- 
abundance  and  of  great  purity  in  the  immediate  \iciuity  of  antlinLC]t4* 
ooal  and  contiguous  to  fire-clays  and  limestone. 

iron  ores  occur  in  beds,  and  as  float  boulders  in  the  form  of  carbonat4* 
and  hematite  in  the  coal  measuix^s ;  as  magnetic  iron  oi^es  they  accom- 
pany the  gold-bearing  formation.  Every  gulch  and  river  in  tliis  form- 
ation contains  magnetic  iron  sands,  Ihe  ^^  nuirmaje'^  of  the  Mexicans ; 
and  i>ebbles  and  lK>uldcr8  of  great  jSurity,  the  '*  tti>urtite,''or  'Ma  guia 
del  oix),"  of  the  native  miner.  Large  lodes  of  it,  with  hugt!>  croppings, 
arc  found  together  with  gold  veins  atthe  Moreno  Mines,  (^Nacitatiukh;) 
at  the  south  side  of  the  Old  Placer  Mountains  the  Mammoth  Imle  cim- 
taius  such  ore;  in  the  New  Placer  Mountains  cast  of  Tut^to  are  very 
extensive  croppings  of  pure  magnetite;  and  immense  quantitiesof  itexist 
at  the  Uanover  copper  mines  near  I'inos  Altos,  while  a  large  lode  of 
siNH^ular  iron  ore  has  l>een  found  of  late  near  Embudo  (between  Taos 
and  Santa  Fe.) 

The  following  resume  of  the  ores  and  minerals  found  in  the  Territory 
of  New  Mexico  up  to  the  present  time  st)eaks  well  for  its  resoui-ces: 

I.  Gold, — L  Placer  gold,  accompanied  by  magnetic  iron  sands,  occurring 
in  all  streams  and  gulches  near  quartz  lodes.    2.  Gold  in  (piartz  lodes, 
in  white  and  blue  quartz  with  magnetic  iron  ore,  oxide  of  iron,  iron 
pyrites,  manganese,  malachite,  azurite,  copper  i)yritcs,  galena, and  zin<' 
blende. 

II.  Siicer, — In  argentiferous  galena,  zinc-blende,  iron  and  copper  py 
nttM,  malachite,  and  azurite,  in  fahlcrz  and  grey  copper  ore. 

III.  Lead  ores, — Carbonate^  suli>huret  of  lead,  &c. 

n.  Ex.  Doc.  207 27 
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IV,  Copper  ores. — Native  copper  in  river  beds  aod  lodes,  red  oxide,  mala- 
chite, azurite,  copper  pyrites,  copper  glance,  variegated  copper, 
v.  Manganese. — Binoxide,  oxide,  silicate,  and  cai'bouate  of  manganese. 

VI.  Iron  ores. — Carbonate,  hematite,  specular  iron,  magnetite. 

VII.  Coal. — ^Anthracite,  bituminous  coal. 

VIII.  Salt — In  salt  lakes  and  springs. 

IX.  Precious  stones. — Garnets,  turqiiois,  opal. 

X.  Quicksilver. 

XI.  /Soda. 

XII.  Oypsumj  lime^  cefnentj  sulphur^  sulphuret  of  iron^  chromic  iron^  etc, 

COT^CLUSION. 

It  is  difiieult  for  the  uninitiated  to  understand  why  the  Territory  of 
¥ew  Mexico,  with  all  her  resourci^s,  produces  so  very  little.  Yet  there 
are  several  reasons  which,  so  far,  have  prevented  the  rapid  progress  this 
part  of  the  country  should  be  exi)ected  to  make. 

At  the  head  of  the  list  stands  the  aimthy  of  her  own  inhabitants. 
There  are  about  90,000  native  Mexicans  and  Indians,  3,000  persons  bom 
in  the  States,  and  about  9,000  foreigners  in  the  Territory.  The  larger 
part  of  the  Americans  and  foreigners  have  found  profitable  employment 
under  the  government  or  in  mercantile  pursuits,  and  the  Mexicans  are 
generally  very  poor  and  content  to  earn  enough  for  the  bare  mainten- 
ance of  their  lives  by  cultivating  the  soil.  The  hostility  of  the  Indians 
is  a  great  drawback,  and  the  military  authorities,  as  well  as  tlie  Indian 
commissioners,  have  so  far  been  inettective  to  stop  the  depredations  of 
the  red  man.  Immigration  only  can  overcome  these  evils,  and  that  is 
greatly  hindered  by  the  prairie  wilds  and  long  distances  withont  rail- 
road communiciition  which  separate  the  Territory  from  the  States. 

Sooner  or  later,  however,  it  will  be  known  that  New  Mexico  need  not 
shrink  from  a  comparison  with  her  sister  Territories  5  none  of  them  sur- 
pass her  in  natural  resources  and  riches,  and  many  of  them  stand  be- 
low her  in  the  scale. 


JP^KT  II. 
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The  following  letter  was  addressed  to  me,  at  my  request,  by  lion.  £. 
F.  Dunue,  of  White  Pine  County,  Nevada,  a  gentleman  who  formerly 
resided  in  Humboldt  (bounty,  and  whose  legal  knowledge,  as  well  as  his 
long  familiarity  with  the  conditions  of  title,  etc.,  of  mines  on  the  public 
lands,  entitle  his  views  to  the  most  respectful  consideration : 

Washinoton,  D.  C,  December  20, 1869. 

Dear  Sib  :  Yon  have  asked  me  to  state  what  I  have  observed  with 
regard  to  the  workings  of  the  national  mining  law — how  it  is  liked ; 
what  faults,  if  any,  are  found  with  it ;  and  what  improvements,  if  any, 
are  proposed }  and  to  embody  in  the  form  of  amendments  such  sugges- 
tions as  I  have  met  with  as  seem  worthy  of  approval. 

I  hesitated  long  before  promising  any  compliance  with  the  last  request, 
my  experience  in  mining  codes  having  taught  me  that  while  it  is  easy 
to  point  out  defects,  the  cure  for  them  requires  great  time,  thought,  anil 
care,  combined  with  a  knowledge  of  the  subject  difficult  to  atUiin.  1 
was  disposed  to  be  grateful  for  the  benefits  secured  by  the  act  in  ques- 
tion, and  to  look  with  distrust  upon  any  attempt  to  supplant  it  with  a 
more  elaborate  code,  fearing  that  to  open  the  subject  again  migbt. 
imperil  advantages  already  gained ;  but  when  I  came  to  understand 
your  position  better — when  I  Siiw  that  you  were  as  anxious  as  any  of 
the  miners  could  be,  to  preserve  the  most  ][>opu1ar  features  of  the  law 
unimx>aired,  and  only  sought  to  add  to  the  efficiency  of  the  act  by 
amendments  with  regard  to  details,  which  it  is  universally  admitted  the 
first  general  draught  of  the  law  did  not  cover,  1  felt  bound,  of  coui^se,  to 
do  anything  I  cotdd  to  aid  in  the  matter.  It  is  only  by  a  free  inter- 
change of  sentiment  on  the  part  of  all  who  are  affected  by  the  law,  tiiat 
the  information  can  be  obtained  which  is  necessary  to  enable  any  one 
to  draught  general  provisions  which  will  be  applicable  to  the  vast  extent 
•f  country  sought  to  be  brought  within  the  operation  of  the  act.  My 
observations  have  been  confined  chiefly  to  silver  mining  in  the  State  of 
Kevada,  yet  it  is  with  great  diffidence  I  venture  some  suggestions  as 
possibly  being  applicable  to  that  branch  of  mining  within  even  that 
comparatively  limited  area.  How  they  would  affect  Califomiii,  Golonulo, 
or  New  Mexico,  Arizona,  Oregon,  or  Idaho,  MonUiua,  Washington,  Wyo- 
iQing,or  Dakota,  in  silver  mining  alone,  to  say  nothing  of  gold,  cinna- 
bar or  copper,  which  the  law  also  covers,  is  more  than  I  can  tell.  Tli<4-<» 
*8  a  great  probability,  also,  that  we  will  before  long  acquire  jurisdit^tion 
over  the  Mormon  Territory  of  Utah,  when  further  moditicat  ons  in  the 
^Ust  may  be  necessary.  If  we  had  a  full  discussion  of  Miis  subject  from 
the  different  regions  mentioned,  we  might  then  hope  to  educe  some  grn- 
?ral  principles  applicable  to  all.  We  cannot  exi)ect  a  sivtisfactory  law 
Ui  a  day.  If  we  succeed  in  getting  a  good  one  after  ten  years'  carelul 
^ork,  we  shall  be  fortunate  indeed. 

RETROSPECT. 

A  great  many  i)ersons  feel  that  what  they  call  interference  in  this 
Object  by  Congress,  is  somewhat  in  the  nature  of  an  infiingemeut  uv^^^ 


422  -  MIMES   AMD   MINING   WEST  OF   THE   ROCKY   MOUNTAINS. 

established  rights.  A  slight  re\iew  of  the  status  of  the  ease  may  cani^ 
such  i)ersoiis  to  look  upou  the  matter  in  a  different  light.  Up  to  the 
year  18G6,  we  had  no  general  law  on  the  subject  of  mining,  nor  any 
ofticial  declaration  as  to  what  policy  the  government  intended  to  pursue 
with  regard  to  the  precious  metals  in  it«  soil.  The  general  i>olicy  of 
nations  had  been  to  reserve  these  treasures  as  jura  regalia^  and  thus 
treat  them  as  the  8i>ecial  property  of  the  sovereign,  to  bo  mined  uudiT 
such  regulations  as  might  from  time  to  time  be  ordained ;  to  be  licensed, 
leased,  or  granted,  as  might  at  any  time  be  thought  best.  In  older  times, 
when  all  authority  was  concentrated  in  a  single  sovereign,  who  couW 
quickly  adopt  and  easily  enforce  any  policy  he  pleased,  it  is  easy  to  see 
how  a  sj'stem  which  fnmislied  so  convenient  a  means  of  revenue  was 
eagerly  established.  But  the  discovery  of  our  precious  metals,  in  quan- 
tity worthy  of  national  consideration,  came  in  the  midst  of  great  excite- 
ment, right  after  the  Mexican  war ;  the  mines  were  in  a  distant  region, 
and  before  the  government  was  able  to  acquire  any  definite  knowledge 
of  the  extent  of  the  deposits,  hundreds  of  thousands  were  eng;iged  in 
working  them.  To  determine  upon  a  governmental  policy  in  the  mat- 
ter, re<iuii-ed,  not  the  will  of  a  single  sovereign,  but  the  concerted  action 
of  some  hundred  memlxu's  of  Congress,  to  whom  the  subject  was  new 
and  the  information  thereon  scanty  itnd  difficult  to  obtain.  As  a  natural 
conse<iuence,  nothing  was  done  at  that  time.  The  ultimate  rights  of 
the  government,  it  was  argued,  were  safe.  They  could  be  asserted  at 
any  time.  Meanwhile,  the  people,  linding  some  law  necessary,  beg;into 
make  regulations  for  themselves.  Whenever  a  number  of  miners  tbuud 
themselves  working  together  in  a  certain  locality,  they  called  a  meeting, 
organized  a  mining  <listrict,  established  its  bounds,  defined  theextent  of . 
ground  c^cli  man  might  hold,  and  fixed  the  amount  of  work  he  should 
(lo  per  month,  or  jht  year,  to  retain  it.  They  enforced  these  rules  n  ct 
armi^  at  first.  Very  soon  the  conrtvS,  in  the  absence  of  other  laws,  ami 
finding  thcs<».  codes  well  suitt^d  to  the  cas(*s coming  before  them,  adopted 
them  as  the  rule  of  judicial  decision.  The  system  thus  instituted  in 
Caliroruia,  gradually  spread  to  the  adjoining  States  and  Territories.  It 
had  some  imperfections ;  it  gave  no  absolute  title  to  the  mine.  If  a 
man  left  his  distiict,  he  was  liable  to  find  the  law  of  tenure  chau^xed 
and  his  claiui  "junq)ed-' on  his  return;  but  on  the  whole,  the  miners 
l)referi'ed  to  let  the  system  stand  rather  than  ask  any  aid  from  Congress. 
All  they  want<Ml  from  tlie  government  was  uniformity  and  stability  of 
tenure,  with  the  right  to  i)urcliase  the  absolute  title  when  their  labor 
had  demonstratwl  the  value  of  the  claim ;  but  they  feared  to  agitate 
that  (luestion,  lest  the  jirice  should  be  placed  at  a  figure  beyond  their 
reiich,  and  so,  by  common  consent,  they  kept  very  still  on  this  point, 
and  worked  away  under  the  let-alone  policy  of  the  government. 

NEW  POLICY  rKO(;LAI>n:D. — THE   GOVEUKMENX  ASSERTS  ITS  RIGHTS. 

For  nearly  twenty  years  the  goveiTiinent  had  quietly  looked  on  at  all 
this  work  of  the  miners,  saying  nothing,  not  knowing  what  to  say. 
Nobody  was  complaining.  ^Millions  of  doUars  were  rolling  into  the  great 
cities  of  the  East  every  month,  trade  increasing,  manufactories  thriving, 
and  everything  seemed  to  be  working  well  enough  without  the  need  of 
interference.  But  now  came  a  great  difficulty.  The  government,  for 
the  first  time  in  many  years,  began  to  be  pressed  for  money.  It  had  just 
emerged  from  a  great  war;  was  burdened  with  an  enormous  debt ;  heavy 
taxes  were  levicKl,  and  still  the  treasury  was  empty.  Suddenly  there 
roue  a  party  in  the  East  witAi  tti^  cxy^  *'  Sell  the  mines!  theyHl  pay  the 
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debt!"  The  thing  took.  Bills  were  introduced  in  both  houses  of  Con- 
gress immediately.  I  do  not  remember  the  details  of  the  bUls,  but  I 
understand  the  main  feature  was  to  put  the  mines  up  at  auction  and  sell 
to  the  highest  bidder.  This  i)riueiple  was  x)articularly  odious  to  the 
miners,  and  roused  their  indignation  to  the  highest  pitch.  At  a  tre- 
mendous sacrifice  of  life  and  health,  of  the  comforts  of  home,  and  the 
pleasures  of  civilization,  the  vast  regions  of  the  far  West  hud  been  ex- 
plored, and  these  mines  discovered  and  made  valuable  by  the  labor 
bestowed  upon  them.  It  was  notorious  that,  as  a  class,  the  miners  were 
Qpor.  They  had  sent  forth  millions  upon  millions  to  quicken  the  pulse 
of  trade,  but  received  in  exchange  only  the  necessaries  of  life,  which 
were  quickly  consumed ;  while  the  gold  produced,  and  the  profits  on 
the  articles  consumed^  were  both  gathered  to  the  money  centers  of  the 
East.  To  sell  the  mines  as  they  then  existed  to  the  kings  of  these 
centers,  as  the  highest-bidder  plan  would  necessarily  do,  would  have 
been  to  sell  them  not  only  the  bare  title  to  the  mines,  but  also  the  lives 
and  the  laboi^  that  had  been  sacrificed  to  make  those  mines  what  they 
were.  If  the  sentiment  in  other  regions  on  this  question  was  similar  to 
that  in  Xevaila  at  the  time,  I  do  not  exaggerate  at  all  when  I  say  timt 
no  snch  law  could  ever  have  been  enforced.  Fortunately,  the  mining 
interest  was  ably  represented  in  Congress,  led  by  Senators  Stewart  of 
Nevada  and  Conness  of  California,  both  thorough  masters  of  the  sub- 
ject. They  grappled  the  question  with  all  their  power,  knowing  it  was 
a  matter  of  life  or  death  to  the  regions  tliey  represented,  and,  after  a 
desperate  struggle,  defeated  the  highest-bidder  plan,  and  achieved  a 
complete  victory  for  the  principles  most  anxiously  desired  by  the  miners, 
namely,  the  recognition  of  their  mining  laws,  and  the  right  of  the  dis- 
coverer of  a  mine  to  purchase  the  title  from  the  government  at  a  reason- 
able price.  No  matter  how  defective  the  bill  may  be  in  detail ;  no  mat- 
ter how  many  points  it  leaves  entirely  untouched  5  the  miners  will  ever 
be  grateful  for  its  passage,  for  in  that,  to  them,  memorable  session,  it 
was  not  a  question  of  detail  nor  i>erfection,  but  a  struggle  between  two 
great  conflicting  principles,  and  the  policy  desired  by  the  miners  pre- 
vailed. Still,  we  must  remember  that  the  quartz-mining  interest  is  yet 
in  its  infancy.  It  has  not  had  twenty  years'  growth  yet,  and  it  is  an 
industry  which  a  thousand  years  of  exi)loitation  will  iiot  exhaust.  It 
behooves  us,  then,  to  elaborate  our  mining  code  with  the  utmost  care ; 
to  give  it  the  greatest  attainable  perfection  of  detail,  and,  at  the  same 
time,  to  generously  enlarge  its  scope  until  every  branch  of  mining  in- 
dustry receives  the  fullest  protection  it  is  possible  to  afl:brd. 

now  THE  LAW  IS  REGARDED. 

Gregory  Yale,  in  his  excellent  work  on  ]Mining  Claims  and  Water 
lUghts,  who  may  doubtless  be  taken  as  expressing  the  general  feelings 
in  California,  says  of  the  4aw :  <L\s  the  initial  act  to  the  legislation 
which  must  necessarily  follow,  it  is  more  commendable  as  an  acknowl- 
edgment of  the  justice  Jind  necessity  which  dictated  it,  and  for  its  ex- 
pediency as  a  means  to  the  advancement  of  the  State  and  nation  than 
for  the  perfection  of  its  provisions,  or  their  exact  adaptation  to  the 
accomplishment  of  the  object  intended." 

Mr.  Yale  hastens,  however,  to  deprecate  unfriendly  criticism  of  the 
act  on  this  score,  acknowledging  that  more  was  done  at  the  first  stroke 
than  we  had  reason  to  ex[)ect.  So  far  as  I  have  been  able  to  judge  of 
the  sentiment  of  Nevada,  the  only  place?  where  I  have  had  an  opportu- 
nity of  examining  the  oi)eration  of  the  law,  it  is  mucbi  iuot^  Iw^ot^A^ 
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than  that  expressed  by  Mr.  Yale.  Nevada,  unlike  California,  had  do 
long  line  of  decisionn  recognizing  the  validity  of  her  district  laws.  In 
the  so-called  ^^ outside  districts"  of  Nevada,  these  laws  generally  pro- 
vided for  forfeiture  and  relocation  of  claims.  An  immense  amount  ot 
relocating  had  been  done,  but  the  validity  of  such  action  was  not  jei 
judicially  estiiiblisbed.  Capital  was  afraid  to  buy  either  the  old  or  the 
new  title.  All  was  uncertainty  and  confusion,  mines  unworked,  minens 
idle,  capital  standing  aloof.  This  act  at  once  restored  order,  oi^rUiinry, 
and  confidence,  in  such  regions,  by  reason  of  the  provisions  of  scctioi) 
one,  which  recognized  the  binding  force  of  local  rules  and  customs.  A 
relocation  made  in  tvccoixlance  witli  the  laws  of  the  district  l)ecamc  at 
once  of  as  niucli  vahie  as  though  it  lisid  been  the  original  title;  people 
knew  where  tliey  stood ;  capital  was  invested  with  safety,  and  miiDy 
districts  sprang  into  ni^w  lite,  directly  under  the  oi)eration  of  this  section 
of  the  law.  Wliile  this  much  must  in  candor  be  said  of  the  first  section, 
it  is  also  true  that  while  the  principle  of  granting  patents  for  mines 
is  peculiarly  welcome  to  the  miners,  the  manner  in  which  this  principle 
isapplie<l  in  the  other  sections  has  been  so  objectionable  that  very  tew 
applications  for  patents  have  been  miide,  except  in  thceompiiratively  few 
cases  where  the  restriction  of  the  grant  to  a  single  vein  in  the  area 
claimed  niiule  no  diil'erencc  to  the  owners,  from  the  fact  that  no  other 
vein  was  supposed  to  exist  in  their  area  besides  the  one  for  which  a 
patent  wa«  asked.  This  matter  will  be  more  fully  set  forth  under  title 
fourth,  in  that  |>ortion  of  this  letter  where  the  objections  to  the  law  an 
8epai*ately  treated. 

WHAT  FAULTS  ARE  FOUND  WITH  TUE  LAW. 

I 

The  objections  to  the  present  law  aix^  numerous,  but  the  following 
may  be  considered  iis  the  most  imporUmt: 

1.  ^Not  lixing  the  size  of  the  tract. 

2.  Allowing  piratical  locations  to  be  miule  in  the  immediate  vidnitj 
of  bona  Jide  chiiins. 

3.  Permitting  later  locations  within  250  feet  of  the  center  of  an  oM 
location,  to  prevent  the  lateral  extension  of  such  old  chiim  to  the  M 
width  of  250  feet  each  side  of  said  center. 

4.  Ilestricting  the  patent  to  one  vein  in  the  first  instance,  and  not 
allowing  a  patentee  to  purchase  other  veins  found  in  his  area  withool 
the  formality  and  expense  of  a  new  patent 

5.  Not  providing  for  the  disposition  of  bodies  of  outlying  ore  often 
found  near  a  productive  vein,  but  which,  strictly  speaking,  are  not! 
part  of  it. 

0.  Not  detonniniug  in  cam^  where  two  veins  cross  in  depth  whoflbnl 
have  the  ore  in  the  space  of  intersection. 

7.  Not  detcu'ininiug  in  cases  where  two  veins  unite  in  depth  and  bfr 
come  one,  how  the  same  shall  be  held  below^the  point  of  union. 

8.  Granting  patents  L>efore  work  enough  is  done  to  determine  tfel 
width  and  course  of  the  vein. 

9.  Not  providing  for  a  imiform  condition  of  tenure  of  possennoV 
claims. 

10.  Not  providing  for  greater  safety  of  district  recortls. 

11.  Not  providing  some  mode  to  settle  the  question  whether  a  mil 
deposit  pix)posed  to  be  patented  is  a  vein  or  only  a  deiiosit,  and,  in 
it  be  merely  a  deposit,  not  limiting  the  patentee  thereof  to  the 
gniuted. 

12.  Not  extending  t\\c  Vaw  to  ylaeer  mines,  river  diggings,  grni 
eUiiins^  and  CAMuent  de\K>s\t5i\. 
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IS.  Not  providiDg  a  miuiiig  school  aud  surveyiug  fund. 

14.  Not  preventing  rascals  from  lloatiug  a  location  originally  plac«.Hl 
m  a  worthless  daim  to  some  new  discovery  of  gre^iter  value. 

15.  Allowing  the  register  to  publish  the*  notice  for  a  patent  at  such 
06t  to  the  claimant  as  the  register  aud  priuter  may  choose  to  agree 
ipon,  instead  of  permitting  the  claimaut  to  make  his  own  bargain  for 
hat  service. 

16.  Not  prohibiting  mere  extensions. 

WHAT  REMEDIES  ARE  PKOPOSED  FOE   THESE  DEFECTS. 

In  your  report  for  18G8,  you  suggest  remedies  for  moat  ot  these  objec> 
ions.  X  will  take  up  the  objections  one  by  one,  aud  place  by  the  side 
f  each  the  remedy  proposed.    This  amiugemeut  will  have  two  advan- 

first.  All  who  choose  can  then  see  exactly  what  objection  is  made, 
f  it  be  too  strong  for  some  regions  or  not  broiul  enough  for  others,  par- 
ies resident  therein  can  enlarge  or  modify  them  accoi-dingly. 

Second.  If  the  form  of  the  objection  be  siitisfactory,  iKiriies  interested 
an  judge  of  the  propriety  of  the  reminly  propose<l  aud  iiequiesce  or 
uggest  improvements,  as  the  case  may  be. 

The  general  piinciples  of  the  existiug  law  ai*e  containeil  in  the  foUow- 
Dg  sections : 

Section  1.  The  mineral  lands  of  tli<;  public  domain,  both  surveyed 
jid  unsurveyed,  are  hert»by  doclai'ed  to  be  free  and  open  to  explora- 
ion  and  occupation  by  all  citizens  of  the  ITniteil  States,  and  to  Ihose 
rho  have  declared  their  intentions  to  become  citizens,  subject  to  such 
egulations  as  may  be  prescribed  by  law,  and  subject  also  to  the  local 
nstoms  or  rules  of  miners  in  the  sc^veml  mining  districts,  so  far  as  Uie 
tame  may  not  l)e  in  conilict  with  the  laws  of  the  United  Suites. 

Section  2.  Whenever  any  person,  ov  associat  ion  of  persons,  claim  a  vein 
»r  lode  of  quaitz,  or  other  i*ock  in  place  bearing  gold,  silver,  cinnabar, 
ir  copper,  having  previously  <K'Cupied  and  improved  the  same,  siccord- 
Qg  to  the  local  customs  or  rules  of  miners  in  the  district  where  the  same 
3  situated,  and  having  exiK'uded  in  actual  lal)or  and  improvements 
jiereon  an  amount  of  not  less  than  one  thousand  dollars,  and  in  regard 
Ko  whose  i>osses8ion  there  is  no  controversy  or  o[)posiug  claim,  it  shall 
ind  may  be  lawful  for  said  claimant  or  association  of  claimants  to  Ale 
i&  the  local  land  office  a  diagi*am  of  the  same  so  extended,  laterally  or 
^Aherwise,  as  to  contbrm  to  the  local  laws,  customs,  and  rules  of  mind's, 
iiul  to  enter  such  tract  aud  I'Ci'^ive  a  patent  therefor,  granting  such 
ftine,  together  with  the  right  to  follow  such  vein  or  lode,  with  its  dips, 
^^les^  and  variations,  to  any  depth,  although  it  may  enter  the  land 
^)oinlng,  which  land  adjoining  shall  be  sold  subject  to  this  condition. 

Section  3  points  out  how  the  prociH^dings  in  applying  for  the  patent 
Ihall  be  conducted,  aud  how  the  survey  t^hall  Ik^  nmde^  closing  with  the 
foose:  ^^But  said  plat,  survey,  or  desciiption  shall  in  no  ease  cover 
^re  than  one  vein  or  lode,  and  no  patent  shall  issue  for  more  than  one 
tein  or  lode,  which  shall  be  ex[>ressed  in  the  patent  issued.^ 

Section  4  permits  a  departure  from  a  rectangular  form  of  survey,  and 
^dains  ''  that  no  location  hereafter  made  sluill  exceed  two  hundred  feet 
^length  along  the  vein  for  each  lociitor,  with  an  additional  claim  for 
iMovery  to  the  discovenT  of  the  lode,  with  the  right  to  follow  such 
^du  to  any  depth,  with  all  its  dips,  vaiiations,  an<l  angles,  together  with 
^leasonable  quantity  of  surface  for  the  convenient  working  of  the  same, 
fc  flzed  by  load  rules;"  and  provides,  further,  *^  that  no  i>ersou  uvwj  \\\«kk^ 
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iiioi'i^  tliaii  ouo  location  on  the  Bauio  1ocle,and  not  more  tban  tbree  thou- 
Miiiul  tVH.it  Hliall  bo  tukou  in  any  one  claim  by  any  association  of  [lersons." 

Section  5.  Ah  a  further  condition  of  sale,  in  tbe  absence  of  necessaij 
leirislation  by  Congress,  tbe  lociU  legislature  of  any  State  or  Territory 
may  pi-ovide  rules  for  working  mines,  involving  easements,  drainage, 
an(i  other  ne<H>issiiry  means  to  their  c^miplete  development-,  and  tli^ 
eoiulUions  shall  L)e  fully  expressed  in  the  patent. 

Sect  ion  (>  ordains  that  in  caijc  of  contest  of  title  all  proceedings  relative 
to  a  ])alent  shall  be  stayed  until  the  question  is  decided  in  tbe  local 
eourts. 

Section  7  gives  the  President  i)ower  to  establish  additional  land  dis- 
tricts, as  nuiy  be  nect»ssjiry. 

Section  8  permits  the  construction  of  highways  over  public  Isinds. 

StH'tion  {)  ivlates  t^)  water  rights. 

Section  10  allows  pre  emptions  to  homesteails  on  lands  formerly  desig- 
nattnl  as  minenil  lands,  when  no  mines,  up  to  the  time  of  x>re-cmptioD. 
have  been  disciovered  on  them. 

Section  1 1  and  la,st  gives  the  Secretary  of  the  Interior  power,  after  sur- 
vey, to  designate  what  lands  shall  be  tivated  as  agricultural  and  wliat 
ones  shall  be  considered  mineral  lands. 

The  ibivgoing  syno[)sis  embraces  all  the  principles  of  the  act  relating; 
to  mining.  1  will  now  {)iHK*eed  to  the  objections  made  and  the  ameud- 
ments  suggested, 

FIB  ST. 

Ohjtrtion, — That  the  ai*ea  of  the  tract  granted  is  dependent  upon  thi- 
laws  of  the  district  in  which  the  claim  is  situated,  and  cx)nsequently  is 
subJtHTed  to  all  manner  of  variations  as  to  its  extent. 

livmciitf  KurftjcfitviL — Let  the  law  prescribe  the  area,  regardless  of  miners* 
customs. 

Comments, — What  size  iihould  be  prescribed?  That  it  ought  not  tob^ 
moiv  than  thrtn^  thousand  feet  in  length  ui>on  a  vein,  most  are  agree^l. 
But  is  it  right,  some  may  ask,  to  compel  a  man  to  pay  for  more  than  h- 
wants  to  buy?  Xo;  but  the  government  can  say  what  sized  tracts  it 
will  s(»ll,  ami  parties  mav  buv  or  not,  as  thev  choose.  Wliero  a  vein 
civps  the  whole  distance,  the  claimant  will  chei»rfully  take  the  fall  extonc 
of  ihixu^  thousiind  feet;  but  when  it  crops  only  five  hundred  feet  in  lensrtb. 
and  the  it^niaindtn-  of  the  gix>unil  appears  to  l>e  barren,  or  is  broken  op 
tiK>  nuu'h  to  permit  of  working  it  to  advantage,  or  lies  tlat  and  si»ems  t* 
Ih^  worthless,  he  will  wish  to  reject  the  latter  part.  Then,  again,  how 
shall  the  width  Ih>  fixed  *  It  is  generally  admitte<l  that  at  least  two 
huntlivil  tVvt  on  each  siile  of  the  vein  should  bo  given,  when  iHX?sible: 
but  that  leaves  the  whole  width  of  the  tract  still  iudetinito,  l^ecanse  tb^ 
vein  itst»lf  may  vary  fix>in  one  inch  to  tive  humlreil  feet  in  width,  and  ill 
of  that  width  is  to  be  granttM.1  in  addiiioii  to  the  two  hundre^l  teet  o« 
each  side.  lUit  as  either  of  these  extremes  of  width  are  very  rare.  wooU 
it  not  Ik^  well  to  fix  on  tive  hundred  fiH>:  as  the  sectknl  width  of  tbe  are* 
to  be  [);uented  ?  The  claimant  can  then  select  a  line  which  he  is  willio^ 
to  accept  as  the  center  of  his  vein,  and  take  two  hundre<l  and  titlr  6*r 
on  each  side  of  it.  l>ut  will  this  meet  a  case  wheiv  the  vein  itself  i* 
moiv  thaii  live  hundreil  tVvt  wide  ?  Yes,  if  the  principle  of  eonsolidarion 
heivinafter  suggesteil  in  title  second  Ih»  also  aiiopteil.  If  the  widih  be 
tixcit  at  tive  hundivil  fet^t,  no  claim  should  l>e  ivrmitted  to  be  of  lif# 
length  than  a  like  luimber  of  feet.  What  shall  be  «loue  with  tractioitf 
/t\<s  rlian  tive  hundreil  feet,  occurring  when  two  claims  run  towanl  eaieh 
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otber  on  the  same  vein,  but  are  stopped  by  the  three  thousand  feet  limit 
before  they  joint  Treat  them  like  fractions  in  the  agricultural  surveys. 
Include  them  in  the  patent  of  the  nearest  owner.  We  fix  the  area  which 
a  claimant  of  agricultural  lands  may  receive;  why  not  with  mineral 
lands  also  ?  The  government  has  a*  direct  interest  in  seeing  that  no 
daims  are  too  small,  as  well  as  in  preventing  their  being  too  large. 
There  is  such  a  thing  as  cutting  up  a  piece  of  valuable  ground  into  such 
impracticable  shapes  that  it  will  bo  of  no  benefit  to  any  one ;  and  in  the 
matter  ot  division  the  owner,  and  not  the  purchaser,  should  decide.  It 
is  to  the  interest  of  the  government  to  see  that  these  mining  claims  are 
large  enough  to  justify  the  great  outlay  necessary  to  thoroughly  pros- 
pect them.  It  is  wrong  to  permit  any  one  to  locate  as  smiill  an  amount 
as  two  hundred  feet  along  the  line  of  a  vein.  The  Comstock  was 
mined  by  small  locations.  Tliey  are  the  death  of  legitimate  mining,  and 
available  only  for  the  worst  kind  of  stock -jobbing  puriK)ses.  One  deep 
shaft  will  suffice  to  work  a  claim  two  thousand  feet  long.  Ten  will  be 
needed  to  work  ten  claims  of  two  hundred  feet  each,  when  held  sepa- 
rately, as  they  may  bo  and  often  are  now.  All  of  the  labor  on  nine  of 
these  shafts  is  lost  to  the  public,  and  that  is  one  of  the  parties  inteixisted 
in  this  matter;  for  the  couutrj- is  enriched  from  mining  in  proportion  as 
the  yield  of  bullion  exceeds  the  cost  of  production.  Labor  is  capital  just 
as  much,  so  far  as  kind  is  concerned,  as  money  is.  Labor  and  money 
combined  make  capital  which  may  produce  property.  Either  of  them 
by  itself  is  also  capital ;  but  labor  can  produce  property  working  alone, 
which  money  can  never  do.  A  waste  of  labor  is  just  as  serious  a  loss 
to  a  country,  so  far  as  it  goes,  as  a  waste  of  money.  Successful  mining, 
a«  a  rule,  requires  a  proper  a])pIication  of  science,  money,  and  muscle. 
Wlien  laws  are  to  be  framed  for  the  regulation  of  the  mining  industry, 
the  representatives  of  all  of  the  elements  essential  to  its  existence  are 
entitled  to  a  voice  in  their  enactment.  It  does  not  settle  the  question 
for  the  prospector  to  say,  "If  I  am  willing  to  take  two  feet  or  two  hun- 
dred feet,  and  take  my  chancies  tn  it,  whoso  business  is  it!  If  it  don't 
pay,  it's  my  own  loss.''  No,  ft  is  not  simply  his  own  loss.  A  mine  has 
been  ruined,  no  one  benefited,  and  the  countrj-,  as  well  as  the  miner, 
has  lost  a  certain  amount  of  labor.  Neither  should  money  or  science 
alone  determine  the  law ;  but  all  should  consult,  make  the  best  term^ 
they  can  with  each  other,  and  abide  the  result. 

Tlie  present  supposed  limitation  in  the  law,  restricting  each  locator  to 
two  hundred  feet,  is  a  nullity  at  the  best,  if  a  party  wishes  to  avoid  it. 
When  a  prospe<*tor  goes  out  to  hunt  lor  claims,  he  is  generally  backed 
by  one  or  two  persons,  who  contribute  a  portion  of  the  expense  of  the 
trip.  Among  them  they  make  up  a  list  of  names  of  such  of  their  friends 
38  do  not  care  to  engage  in  mining,  and  who  readily  agree  to  execute 
deeds  whenever  called  upon  for  any  giound  which  may  be  taken  up  in 
their  names.  If  the  prosi>ector  finds  a  immiising  vein,  he  locates  it, 
using  these  names  in  conjunction  with  those  of  the  parties  directly  inter- 
ested, setting  down  two  hundred  feet  for  each  name.  When  he  returns 
the  complaisant  friends  congratulate  him  ^u  his  success  and  execute  the 
deeds  as  promised ;  and  thus  the  real  owners  have  obtained  five  hundred 
or  one  thousand  fe^t  each,  as  the  case  may  be,  virtually  by  location  in 
spite  of  the  law.  As  the  restrictiou  is  a  nullity  and  ever  must  be,  so 
fer  as  the  good  it  aims  at  is  concerned,  but  is  still  potent  for  evil  in  the 
tadt  permission  it  gives  to  make  snmll  locations,  why  not  remove  it 
fdtogethery  and  prohibit  the  cutting  up  of  valuable  i)roi>erty  into  worth- 
less fragments  Y 
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AM£ND3fENTS  TO  MEET   TU1-:  FOREGOING  SUGGESTIONS. 

Sec.  — .  On  vein  locations  made  on  and  after  the  first  Monday  of  Julj^ 
1870,  the  area  for  which  patents  may  issue  shall  be  in  length  not  les» 
tliau  five  hundred  feet  aud  not  more  than  three  thousand  feet,  and  may 
be  of  any  width  not  exceeding  dxi^  hundred  feet. 

Sec.  — .  On  vein  locations  made  prior  to  the  first  Monday  of  Jaly, 
1870,  the  area  may  be  for  such  amount  a«  is  claimed  by  the  owner  and 
alloweil  by  the  district  laws  governing  the  location,  not  exceedmg  three 
thousand  feet  in  leiigth  by  live  hundred  feet  ui  width. 

Sec.  — .  The  length  of  a  claim  on  a  vein  location,  in  all  eases  contem- 
plated by  this  act,  shall  be  measured  in  the  dli-ection  of  the  general  line 
of  some  one  vein  in  the  area  claimed,  s«iid  vein  to  be  designated  by  the 
claimant. 

Sec.  — .  On  deposit  locations  made  on  and  after  the  first  Moudsiy  of 
July,  1870,  the  area  shall  be  a  square,  whose  side  shall  not  be  less  than 
five  hundred  feet  and  not  more  than  three  thousiiud  feet  in  length. 

Sec.  — .  Ou  deposit  lociitious  made  prior  to  the  first  Monday  of  July, 
1870,  the  arcii  shall  be  as  governed  by  the  laws  under  which  it  was  made: 
ProHdcdjThat  when  the  area  claimed,  in  cases  contemplated  by  thisseo- 
tion,  exceeds  an  area  equal  to  three  thousand  feel  S(iuai*e,  it  shall  satis- 
factorily appear  that  said  locatious  are  not  unreasonable  in  extent,  coa- 
sidcriug  the  exiK^nse  necessary  for  their  development. 

Sec.  — .  On  aud  after  the  first  ]\Iouday  of  July,  1870,  the  whole  of  the 
area  in  a  miuiug  claim  for  which  a  pat<.'nt  may  issue,  may  be  located  by 
one  or  more  persons. 

Sec.  — .  On  and  after  the  first  Monday  of  July,  1870,  no  location  shall 
be  made  withiu  two  hundivd  aud  fifty  feet  of  the  longitudinal  ceuter 
line  of  an  existing  mining  location. 

Sec.  — .  All  distances  mentioned  in  this  act  shall  be  det<umined  by 
horizontiil  air-line  measurement. 

Notes, — 1.  The  adoption  of  these  sectidis  would  also  require  a  modi- 
fication of  the  language  of  section  4  of  the  existing  law. 

li.  1  kuow  nothing  about  how  these  sections  would  afiect  goldplai«r 
or  cinnabar  deposits. 

3.  These  umendments  relatiifg  to  ait^a  should  be  considered  in  con- 
nection with  thosi*  to  be  set  forth  under  objections  3  to  7,  Inclusive. 

seco^^d. 

Objection. — Allowing  pinitical  locations  to  be  made  in  the  immediate 
vicinity  of  bona  fide  claims. 

Remedy  suggested, — That  no  younger  location  made  within  two  hun- 
dred and  fiity  feet  of  the  central  line  of  an  older  location  shall  be 
patentable. 

Comments, — There  is  no  objection  to  enforcing  this  piinciplc  after  par- 
ties have  had  notice  that  such  claims,  if  made,  will  be  ille^l.  The 
amendments  under  title  first  cover  the  ground  on  this  point  from  and 
after  the  first  Monday  in  July,  1870,  IxH^^ause,  under  those  provisions,  no 
such  cases  can  arise  after  that  date. 

But  if  it  be  sought  to  apply  the  remedy  suggested  for  objection  seoonil 
to  existing  claims,  it  wouhl  meet  with  gi*eat  op[>osition.  It  would  be 
looked  ui>on  as  a  virtual  conliscation  of  such  younger  claims  for  the 
simple  i)urpose  of  insuring  a  technical  uniformity  in  the  law,  and  be 
anathematized  ou  every  side  as  an  infamous  i)i*oi*ru8te-an  i>oliey.    Most 
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•f  these  y«)anger  locations  have  done  nothing  which  merits  any  condem- 
na^^ion,  and  the  mass  of  them  Hhoiihl  not  be  summarily  deprived  of  life 
becaiuie  the  liberty  which  permitted  their  creiition  was  sometimes  abused 
for  piratical  purposes.  Younger  locations  anioften  more  meritorious  than 
older  ones  adjoining.  It  must  be  remembered  that  all  valiil  existing 
locations  have  been  made  under  local  laws  governing  the  case,  and  that; 
their  relative  merits  should  be  determined  not  by  any  new  standard 
now  erected,  but  by  the  laws  which  permitted  their cn^atioii.  Examining 
the  matter  under  the  light  of  those  laws,  we  find  the  process  to  be  as 
follows:  An  old  location  is  made  at  a  certain  ])oint.  The  laws  of  the 
district  limited  the  owner  to,  say,  fifty  feet  on  each  side  of  his  location. 
One  day,  or  five  years  after,  some  one  finds  a  f  ein  within  one  hundred 
feet  of  that  claim  and  locates  and  works  it,  there  being  no  question 
Bvhatever  of  any  intnision  on  the  rights  of  the  older  location  netir  by, 
^  time  rolls  along,  the  old  location,  in  hundreds  of  cases,  does  nothing 
ipoii  its  ground  save  slight  scratching  in  the  way  of  assessment  work, 
mfiicient  to  keep  the  title  alive,  while  the  younger  location,  near  by,  is 
irorked  and  developed  into  a  valuable  mine.  In  this  case  it  would  work 
i  great  injustice  to  refuse  to  recognize  the  younger  claim  as  patentable. 
[t  does  not  answer  the  obj(M!ti(m  to  say  that  the  proposed  n^medy  does 
lot  interfere  between  the  local  rights  of  the  claims ;  that  the  younger 
bcation  may  continue  to  work  under  the  district  laws  if  it  likes,  but 
}hall  simply  not  be  patentable;  that  we  merely  wish  to  bring  a  little 
^entle  pressure  upon  it  to  induce  it  to  ammge  with  the  older  location 
K>  that  both  may  apply  for  a  patent  jointly ;  bi^cause  this  is  playing  into 
[he  hands  of  the  old  location  in  an  unfair  manner,  and  bestowing  ui>od 
it  a  value,  by  gi^ing  it  command  of  the  situation,  which  it  has  in  many 
caaes  done  nothing  whatever  to  merit.  But  it  may  be  said  with  great 
bmth  this  is  oidy  one  side  of  the  picture.  There  are  many  cases 
where  all  the  equities  are  on  the  other  side ;  where  the  younger  location 
from  the  very  first  was  inteudeil,  and  ever  since  has  continued,  to  be  a 
regalar  black-mailing  operation,  a  combination  •f  chicanery,  knavery-, 
and  fniud  from  beginning  to  end.  Shall  nothing  be  done  with  such 
piratical  locations?  Well,  it  is  ver^*  difilcult  to  puiiish  f>a«t  offenses  by 
legislative  enactment  without  doing  mon^  harm  than  good.  The  adoption 
of  the  amendments  sugge>)ted  in  title  first  would  settle  this  question  for 
all  time  after  the  first  Monday  of  «July,  1870,  without  harming  any  one, 
and  that  would  be  a  great  iioiut  gained.  As  to  the  past,  I  do  not  see 
that  we  can  do  anything  in  this  res|>ect  except  to  let  the  hiws  of  ]>olitiea] 
economy  goveni.  The  action  of  these  laws  is  somewhat  slow,  it  must 
be  confessed,  but  the  great  certainty  achieved  atones  for  delay.  They 
wtll  satisfactorily  settle  the  question,  if  obstacles  in  the  way  of  their 
operation  be  removed,  sooner,  I  think,  than  any  other  means  that  can 
be  devised.  Let  us  notice  for  a  moment  how  they  will  act^  and  then  we 
may  the  better  judge  of  their  efficiency.  Given,  one  of  the  worst  of 
cases :  a  district  where  the  locations  are  all  tangled  up,  lying  at  all 
diatauces  leas  than  two  hundred  feet  from  each  other ;  how  can  it  be 
straightened  out  and  i)atents  issued  f  Let  us  first  classify  the  claims. 
They  easily  arrange  themselves  into  throe  grades : 

1.  Banafide^  valuable  locations. 

2.  Bona  fide  locations  of  doubtful  value. 

3.  Here  pimtical  locations  and  worthless  claims. 

Permit  patents  to  issue  to  all  owners  who  desire  them,  granting  to 
each  just  such  an  amount  as  the  laws  of  the  district  permit,  not  exceed- 
ing Uiree  thousand  feet  in  length  on  the  vein.  There  will  be  no 
neoesaity  of  restricting  the  width,  because  the  case  is  ouo  vtYiqt^  Wve^^xiW 
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Uitulhfi  '.:.  •:kth*rr  j-iiit:  of  hi-  Orntcr  1iz.t  :..•  :l-r  :  il  -xitl.:  -: :  raro 
s&od  iifty  fe^t,  or  l*a^-?-  whenever  hr  ^^jji  ?i:~  :::!•-:  tli-rr.-:.-,  ^b 
f/OAtiri:?  his  D€riebV»TS  bv  irjr*.-tni*r:::  or  r-i-ij^*L:: ,:  :hr:r  nil< 
cba.")^.  Thifi  would  .vy>n  Tr^^i  oc:  :hr  r-ir-.Ti'-^il  Iv-.a::.*::-.  :izd  g 
«2tiri;fTil.<.h  tb#:  worth:««A  clazsiTw  I*ir>iUv*iI  l«<.:rl'i-drv  niad« 
valKuoIf:  r:Laim<i.  Thffv  are  **»[!  ex':ii:;^;sL*r»:.  ■•h;: •.:!'**:  ri^ir '>wti 
tiori'iiii  porisTiitof  miii^ralaivoi^:i:.:ir>^o:r»^.:*^l:..-^^^  :::«-  n^jia 
The  o«L#rrA  or  tbe  maxa  rif-pi->:i  ruri  a  •iri::  i^ijL:  ;aL  i  ^L.r  10  me 
The  morrient  the  coBnecrioa  U  taa^Ie  iL-r  •f^r.-*::  •?.  :<  -s^-nlnHJ. 
pin&Ur:4  are  oayteiL  If  then?  U  iJLisgtr  01  rh-Ir  t-xrrji:r:i:;^  u 
minera]  Ijefore  the  coDDec.tion  «-aii  I*-  iniiU*.-,  ;i::«i  thir  v'-nr.  i(di 

m 

make  a  rea-Vinable  .showinjr  oi"  tlicr.s-  the  tt'-r:^?  iirv^  ver>-  li-.-rml  i 
iriff  irijrinc-tiorj.H  a;^!DJ9t  evident  rrv^jpacvsers.  im::l  the  ••v.-ners  hu 
t/>  ^  tra/:e  them  out " — that  is,  to  extend  xhvir  ^•>rk>  in  tao  ilin 
the  irejifjaK-i  eomplalDe^l  of.  ahJ  prove  an  id^.-iirirv  vi  ikj«.»sir. 
no  fJiffic'iilty  exfierience*!  iu  i»ractice  irom  ih<^  pirates  rryin;^  to 
tables  and  enjoining  the  bonajide  owners.  lH:<au>e  very  iar^  s 
fernly  8atLHfai:tory  iKjnd.s  are  exacted  by  the  judire  W tore  jTran 
orfler;  a  condition  which  the  free  hmces  liiid  it  very  diftiuult  ii 
with. 

Hf}  mrich  for  the  manner  of  !?^:ttiinjr  piratical  hx-aiions.  It  is 
exfM^nsive,  and  annoying,  bnt  it  is  very  etfei-tive,  and,  iu  my  of 
the  only  one  which  can  be  iLsed  without  doins  CTeat  damage  by  s 
tTi'M\9iins\nfi  on  the  ri^^hts  of  others.  It  is  m:>t  the  eases  in  han 
worry  the  h^maJUh  owners.  It  is  the  ohi*onio  fear  that  new  ea 
Ik;  Mfinin^  ufKin  them  at  any  moment  by  an  in<;eiiioas,  adroit, 
puh>UH  rr>;^ie,  wlio,  by  falsification  of  the  record,  tampering  wi 
mon^',  or  |M;rsf)nal  perjurj-,  chooses  to  put  their  i>roi>erty  in  pe: 
a  time  wli'-n  this  fear  niav  coniidentlv  ceaiH^.  and  thev  will  tak< 
all  |»reHeiii  dlfliculties. 

The  wnithle88  claims  are  easily  disjwsed  of.  Give  a  man  tl 
Ui  extf^nd  his  ]>ateut  over  them  after  his  purchase,  and  he  will  lb 
up  by  the  dozen,  if  necessary,  and  extinguish  them. 

Now,  as  U)  the  difficulty  or  weeding  out  claims  of  the  secoi 
namely,  hH:ation8  which,  though  made  in  good  faith,  are  not  of  8 
value  to  command  the  attention  of  capital  at  present,  and  yet 
promising  to  be  abandoned.  The  owners  of  this  class  of  clain 
apply  for  patents.  The  doing  of  a  thousand  dollars'  worth  of 
lN3gin  with  is  a  ver>  serious  damper  on  them.  Then  to  have 
lowed  by  the  delay,  annoyance,  and  expense  of  endeavoring  to 
a  patent,  witli  the  prospect  of  litigation  with  contesting  claii 
interlude,  makes  it  a  serious  question  to  them  whether  the  o 
will  pay  or  not.  They  generally  conclude  that  it  won't,  and  all 
claims  to  drag  on  a  miserable  existence  from  year  to  year.  T 
doing  of  twenty  days'  work  per  year,  hereinafter  suggested,  won 
guisli  most  of  these  claims.  Now,  if  the  owner  of  a  valuable  m 
by  could  readily  get  his  lines  extended  by  purchasing  this  c 
would  easily  make  some  terms  with  the  owner  for  his  title,  and 
it  in  his  own  area.  It  is  not  worth  patenting  by  itself,  bnt  U 
joining  owner  it  is  often  worth  purchasing  to  get  it  oat  of  1 
avoid  the  possibility  of  further  difficulty  with  it,  and  to  straig 
lines. 

Tills  quickly  sweeps  aw»j  the  great  mass  of  the  claims,  those  i 
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in  tbe  second  and  third  divisions,  namely,  bona  fide  locations  of  donbt- 
an  value,  and  mei'e  piraticiil  and  worthleias  claims.    There  remain  only 
cases    of  the  first  class,  bona  fide  locations  of  undoubted  value,  which 
ar<e  too  near  each  other  to  allow  of  two  hundred  and  llfty  ft^t  on  eacli 
aide,  And  yet  each  desirous  of  maintaining  its  location,  working  its  mine, 
and  ^cistting  its  patent.    They  have  all  been  busily  engaged  in  this  clear- 
iiif?-up  process,  and  are  now  able,  for  the  lii'st  time,  to  look  about  them 
SLod   frsoan  one  another's  lines,  with  nothing  to  obstruct  their  vision. 
^Imojs^t  of  necessity  the  lines  have  been  closed  and  no  vacant  s])ju!es 
left*  tor  these  owners  remain  the  sole  survivors  of  all  the  titles  that 
formt»i*iy  existed  in  the  area  given.    Jf,  however,  any  unappropriated 
D^rea  j^till  remains,  divide  it  ecpmlly  between  adjoining  owners.   Then,  if 
ea*=l^  company  is  strong  enough  to  work  its  own  property,  there  is  nothing 
in  tb^  way.    All  of  this  is  effected  without  any  harsh  or  oppressive 
enactiiieut.    Xo  one  ha.s  lK»en  unjustly  deprived  of  any  right  to  which 
he  Wan  legally  entitled.    All  has  been  voluntary,  and  of  course  measur- 
ably satisfactory'. 

i  aiu  inclined  to  think  that  an  additional  feature  might  l)e  addtMl  lor 
the  benefit  of  regions  where  the  veins  lie  very  close  and  cio.ss  andrecross, 
and  are  confused  by  slides,  heaves,  and  breaks,  so  that  it  is  impossible 
to  say  where  the  vein  is  and  where  it  is  not,  and  that  would  be  the*  priv- 
"®ge  of  consolidation ;  that  is  to  say,  that  where  a  condition  ot*  things 
®*ist8  which  would  permit  the  issuance  of  six  patents,  side  by  side,  of 
™^  thousand  or  less  feet  in  length,  and  five  hundred  feet  in  width,  or 
•^'^Ive  patents  of  two  hundred  and  fifty  feet  each  in  width,  or  any  num- 
»er  of  patents  of  any  width,  that  the  parties  entitled  to  nnjoive  those 
Patent*  separately  might  unite  in  their  applieatitMi  and  receive  oiw.  pat- 
ent to  a  consolidated  company,  for  the  whole  or  any  part  of  an  area  not 
exceeding  three  thousand  feet  scpiare.    Thesii  consolidations  would  be 
-         j^tiHloltener  than  would  probably  be  supposed.    There  is  great  ditii- 
culty  iix  getting  capital  to  work  small  isohited  veins.    The  organization 
®*  cotiipauies  is  expensive.    The  cost  of  maintaining  a  competent  mining 
®°Periiitendence,  together  with  the  clerical  force  necessary  to  kee]>  the 
??*^Uuts  of  a  Joint-stock  company,  is  very  large,  and  generally  greatly  in 
^^Pit>j)ortion  to  the  expense  actually  incurred  for  labor  in  the  mine. 
fg^^^  are  often  a  dozen  small  veins  within  an  area  of  three  thousand 
^"J'.^'quare,  not  one  of  which  will,  of  itself,  support  an  indei>endent  or- 
S^j^tion  to  work  it,  with  a  board  of  tixistees  and  secretary  in  New 
the    '-^"^    a  superintendent  traveling  back  jind  forth  from  the  board  to 
l^j^,  Y^ine,  but  which,  if  consolidated  under  one  management,  would  be 
the         remunerative.    This  foi-miug  of  big  companies  on  small  veins  is 
^^^Use  of  80  many  mining  failures.    The  mine  has,  in  hundreds  of  in- 
J^^^^^s,  paid  well  on  all  the  labor  actually  expended  on  the  mine  itself, 
Y^^  .*^  margin  which  would  cover  the  cost  of  reasonable  management, 
fj^g^^^  has  not  been  able  to  support,  in  addition  to  that,  a  fancy  superin- 
-mg^^^lj  with  his  fancy  concomitants,  a  staff  of  clerks,  and  a  board,  set^ 


^^^^    and  officers  in  New  York,  Boston,  or  Philadelphia.    Throw  a 


I. 


of  these  small  veins  into  one  consolidation,  so  that  one  patent 

^pj^^  issued  for  the  whole  area,  and  the  property  be  worked  by  one* 

^!^Y^i2ation,  and  such  a  company  can  succeed,  and  capit^il  will  easily 

i    to  nS?**^  ^  engage  in  such  enterprises.    Some  may  say  there  is  nothing 

\    rfin^^^^*  ^^®  consolidation  being  effected  now,  if  parties  are  so  in- 

i    figl^-    Such  persons  do  not  understand  the  whole  case.    Tlu^e  is  no 

1    ^^^  tcatriction,  it  is  true ;  but  there  is  tui  economical  one,  which  is 

I    riii^^  potent-,  and  that  is  the  gi'eat  accumulatieu  of  expense  in  ])r()cu 

1^8  Separate  patents  for  all  of  these  veins.    If  the  owuetH  y^v^X,  Wn;q>w^ 
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the  pecimiary  difficulty  of  obtaining  patents,  then  the  temptation  to  seD 
separately  is  too  great  to  be  resisted. 

When  the  smiles  have  been  made  and  the  companies  organized,  it  is 
useless  to  hope  for  consolidation.  T^e  oQicers  of  each  company  prefer 
to  "  keep  the  ball  a-rolliiig,"  and  the  sciittercd  stockholdens  residents 
of  cities  far  distant  from  tlio  mines,  know  but  little  of  the  companiUve 
merits  of  each  claim,  but  are  prejudiced  in  favor  of  their  own,  aud  there- 
fore look  witii  distrust  on  consolidation,  fearing  that  they  will  not  get  a 
fair  division  of  the  new  capital  stock.  But  there  is  one  place  where  con- 
solidation Ls  possible,  and  that  is  upon  the  ground  itselt  before  patent 
issues.  The  owners  are  there  to  see  for  themselves.  They  know  well  the 
relative  value  of  the  dlD'erent  claims.  They  can  see  at  a  glunc<^  all  the 
advantages  and  disadvantages  of  the  different  locations,  examine  the 
questions  of  title  which  enhance  or  reduce  the  value  of  a  claim,  and  folly 
understand  when  a  consolidation  would  be  beuelicial  by  reiison  of  the 
opportunities  thereby  afforded  to  work  several  mines  fit)ni  the  same  shaft 
or  tunnel.  As  a  general  rule,  they  are  all  in  need  of  money  aud  anxioafi 
to  sell.  There  is  here  the  knowledge  necessary  to  form  an  equitable 
consolidation,  where  the  shares  to  be  issued  to  each  owner  in  the  new 
company  can  be  fairly  divided  in  proportion  to  the  relative  value  of 
each  claim  contributed  to  the  general  stock.  There  is  ah$o  the  motive 
of  interest  necessary  to  prompt  such  ac*.ion.  Let  the  law  but  sanction 
and  encourage  it  by  granting  a  patent  for  the  whole  consolidation,  and 
there  will  soon  be  proi)erties  oi>en  tor  investments  at  prices  to  which  no 
exception  can  be  taken,  and  offering  advautiiges  to  capital  very  nurelj 
presented  under  the  present  system  of  patenting  and  selling  each  vein 
separately,  no  matter  how  diminutive  in  exteutor  insignificant  in  value 
such  vein  may  be. 

AMEND3IENTS  PKOPOSED  UNDER  THIS  TITLE. 

Sec.  — .  When  a  width  of  five  hundred  feet  cannot  be  granted  tea 
claimant  by  reason  of  the  proximity  of  other  locations,  the  patent  shall   [. 
cover  the  land  half  way  to  the  nearest  existing  valid  location. 

Seg.  — .  Any  patent  grante<l  for  a  less  area  than  the  maximum  al- 
lowed may  be  extendeil  to  said  maximum  area,  or  as  near  thereto  aci 
may  be  asked,  by  some  cheap  and  speedy  means,  to  be  indicated  by  the 
Commissioner  whenever  it  shall  appear  that  the  i>erson  seeking  such  ex- 
tension is  the  owner  of,  aud  in  the  possession  of,  the  area  covered  b; 
the  patent  alroiidy  issued,  and  is  also  the  owner  of,  and  in  the  possessioD 
of,  the  svdditional  area  claimed. 

Sec.  — .  Veins  and  deposits,  any  portion  of  whose  longitudinal  oeater 
lines  are  not  more  than  five  hundred  feet  distiint  from  each  other,  mnj 
be  iissociated,  and  one  patent  issued  to  include  them  all,  provided  bo 
such  [)atent  shall  cover  an  area  greater  than  an  area  equal  to  three  thofl- 
sand  feet  square. 

Sec.  — .  When  fractions  less  than  five  hundred  feet  in  length  aeonr 
upon  a  vein,  or  less  than  five  hundred  feet  square  on  a  de|>08it,  tiMf 
may  be  included  in  the  patent  of  an  adjoining  owner,  in  addition  totM 
area  he  might  otherwise  receive,  when  it  shall  appear  that  such  aiyoJn- 
ing  owner  is  also  the  owner  of  such  fraction,  or  is  iirst  in  appiiealaoi 
therefor. 

xniRD. 

Objection. — Permitting  later  locations,  within  two  hundred  and  flflT 
ibet  of  the  center  ot  an  old  location,  to  prevent  the  lateral  extension  o* 
Hiwn  old  elaitti  to  the  maximum  width  allowed. 


I 
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^medy  suggested. — ^The  third  recommendation  in  your  report  is  di- 
Ml  to  this  objection,  bnt  the  ease  is  covered  bv  amendments  set  forth 
?r  title  second. 

FOUBTn. 

Ejection, — Restricting  the  patent  to  one  vein,  and  not  allowin*r  tlie 
utee  to  purchase  new  veins  found  in  his  area  without  the  formality 
expense  of  a  new  patent. 

emedy  sufjrjested. — That  the  patentee  of  any  certain  area  shall  have 
right  to  purchase  all  veins  owned  by  him  in  said  area  by  i>aying,  in 
tion  to  the  usual  fee  of  80  per  acre,  the  sum  of  $10  for  each  separate 
discovered  and  worked  within  his  tract,  besides  the  one  upon  which 
issuance  of  the  patent  is  based. 

ymmenis. — ^The  principle  on  which  this  recommendation  is  based, 
ely,  that  a  patentee  ought  to  be  allowed  to  own  all  the  veins  in  his 
b  is  most  imi)ortant,  and  the  adoption  of  it,  I  believe,  is  universally 
red  by  all  persons  engaged  in  legitimate  mining,  but  I  think  the 
i  of  applying  it  might  be  made  more  satisfactory  than  that  suggest- 
The  recommendation  cited  would  work  well  enongh  for  all  the  veins 
overed  and  worked  at  the  time  the  application  for  the  patent  is  made. 
1  veins  could  then  be  easily  designated  in  the  application  and  the 
apiece  included  in  the  general  payment  made  at  that  time,  and 
e  would  be  an  end  of  it.  But  thousands  of  veins  will  be  discovered 
le  course  of  mining  operations  after  patents  will  have  been  issued, 
ould  be  a  great  annoyance  to  be  making  application  for  the  purchase 
ich  vein  as  discovered,  and  the  charge  of  $10  for  the  purchase  mo- 
would  be  but  a  very  small  part  of  the  expense  which  the  person 
ing  to  become  the  owner  of  such  vein  would  have  to  bear.  The 
ble  and  expense  would  varj-  but  little  from  the  cost  of  an  original 
nt.  Now,  if  the  principle  be  omitted  that  the  patentee  of  a  tract 
it  to  have  all  the  veins  contained  within  it,  so  that  he  can  enjoy 
>ossession  in  peace,  why  not  give  them  to  him  at  once,  and  l)e  done 
.  itf  The  miners  want  it.  The  only  question  is,  will  the  govem- 
t  be  wise  and  just  enough  to  grant  it!  Now,  the  government,  in 
matter,  is  simply  the  people  at  large.  When  the  miners  ask  this, 
lession,  they  are  not  petitioning  an  absolute  monarch  who  holds 
e  treasures  as  a  private  fund  from  which  to  recruit  his  fortunes,  and 
would  look  with  a  jealous  eye  on  any  attempt  to  curtail  his  perquis- 
but  they  are  consulting  with  fellow-citizens  about  a  i)roperty  which 
wned  in  common.  The  naked  title  to  these  mines  belongs  to  the 
le  people,  Noith,  South,  East,  and  West,  but  that  title,  of  itself 
e,  exclusive  of  the  labor  expended  upon  the  property,  was  of  little 
e.  While  this  title  was  thus  of  comparatively  little  moment,  a  va.st 
ber  of  our  people,  an  invading  army  of  pioneers,  went  out  into  this 
country  and  conquereil  it,  undergoing  as  gi^eat  danger  and  liard- 
as  the  pioneers  of  our  former  West.    By  withdrawing  their  labor 

I  the  comparatively  overcrowded  regions  of  the  older  States,  tliey 
led  a  wider  field  of  industry  for  those  who  remained  at  home.  They 
b  out  and  drew  the  supplies  necessary  to  their  existence  from  new 
ees,  and  so  made  life  easier  for  those  left  behind.  In  their  twenty 
s  of  eflfort,  they  have  made  great  conquests  for  the  nation.  In  the 
)n  which  so  recently  was  almost  unknown  to  the  East,  they  have 

II  us  California,  Oregon,  Washington,  Arizon«a,  Nevada,  Idaho,  Wy- 
ig,  New  Mexico,  Montana,  Colorado,  and  Dakota — nearly  half  the 
of  the  whole  countrj\  Tliey  have  opened  up  and  established  a  new 
peculiar  interest  which  requires  new  and  i)ecuUar  leg\a\8A.\o\ilLQ»\SX& 
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repjulatioii.  When  tliey  ask  for  this  necessary  assistance,  they  are  en- 
titled  to  have  thoir  request  considei'od  in  the  most  kindly  and  geueroua. 
manner  by  the  inhabitants  of  the  okler  settled  poititms  of  the  country. 

Then?  is  often  a  disposition  on  the  part  of  the  latter  to  look  at  this 
question  eutiivly  in  tlie  light  of  tlieir  own  particular  interest,  and  to 
dispose  of  it  as  if  the  title  to  the  mines  In^onged  exclusively  to  them,  to 
be  doled  out  to  the  inhabitants  of  the  mining  i*egionsin  such  way  as  will 
secure  the  immediate  payment  of  the  largest  amomit  of  ready  cash,  for- 
getting that,  after  all,  tliey  represent  but  little  more  than  one-half  the 
area  of  the  country,  and  that,  although  when  the  people  at  large  meet 
in  council  they  may  be  abU*  to  outvote  the  mining  interest,  they  should, 
neveitheless,  approach  all  legislation  on  this  subje<^t  with  the  greatest 
caution.  The  interests  involved,  and  the  area  affected  by  action  on  this 
matter,  are  so  great  that  no  legislation  should  be  pushed  which  docB  not 
meet  with  a  pretty  general  approval  from  those  most  dii^ectly  concerned. 
So  far  as  legislation  has  pn)gi*essed,  the  miners  are  and  have  reason  to 
be  grateful.  Every  step  taken  has  b(»en  in  the  right  dii^ection.  All  they 
ask  now  is  a  more  extensive  application  of  the  liberal  i>olicy  adopted. 
The  particidar  extension  herein  asked  is,  that  the  patent  shall  carry 
with  it  all  the  mineral  contained  in  the  area  granted ;  that  that  ares 
may  be  thi^ee  thousand  feet  long  by  live  hundred  feet  wide,  and  that 
parties  side  by  side  may  consolidate  In^fore  application,  and  have  onxt 
patent  to  cover  all  their  ground,  not  exceeding  three  thousand  feet 
square.  If  any  one  is  startled  at  the  size  of  these  tnicts,  let  him  figoro 
on  the  size  of  the  tracts,  and  see  wiiether  any  one  is  likely  to  take  them 
up  at  five  dollars  i)er  aci'e  for  merely  speculative  pur|>oses.  Somethin; 
nuist  be  done  to  make  this  ] latent  system  work.  Ilai-dly  any  one  ap- 
l)lies  tor  •a  patent  now,  and  the  only  reason  why  they  do  not  is  on  Mr 
count  of  the  infinitesimal  an>a  practically  gi^anted  by  reason  of  the  re- 
striction to  a  single  vein.  !N"inety-nine  hundredths  ()f  the  mines  which 
want  the  benefits  of  the  law  aixi  not  sufliciently  developed  to  enable  the 
owner  to  say  with  safety  which  body  of  mineral  in  his  location  is  the 
vein,  llecaimot  tell  whether  there  is  one,  two,  three  or  more  veins  in 
the  area  allowed  hiiu  by  the  law  of  the  district,  and  gi-anting  that  in 
some  cases  he  may  be  able  to  say  with  certainty  that  there  are  three 
veins  in  sueli  area,  he  cannot  tell  which  is  the  most  Aaluable  one,  and 
he  is  not  going  to  be  foolish  enough  to  clap  his  stak(»s,  hap-hazard,  on 
one  vein,  and  abandon  the  others.  If  you  answer,  let  him  keep  up  the 
title  to  the  others  under  the  district  laws,  he  rei)lies,  '*  If  1  must  do  thai 
with  one  or  more  of  my  veins,  I  may  as  well  do  it  with  all  of  them.  I 
don't  want  to  bother  my  head  with  two  systems  at  the  same  time,  when 
one  of  them  covers  the  case,  although  imperfectly,  while  the  other,  thou^  • 
more  satisfactory  as  far  as  it  goes,  does  not  go  far  enough  to  enable  ine 
to  abandon  the  first." 

jS'ctnv,  I  know  one  (?ase  where  a  company  owning  four  lines  of  cropping^ 
lias  expended  one  hundred  and  fifty  thousand  dollars,  gold,  within  aa 
Jirea  of  five  hundred  feet  square,  anil  yet  it  dare  not  apjdy  for  a  imtenti 
though  exceedingly  anxious  to  obtain  one,  because  it  dai'e  not  sjiy  upoi 
which  line  of  croi»pings  it  will  rely  to  conduct  it  to  the  main  vein.  The 
conse<iuence  is,  that  in  this  c^xse,  and  there  are  a  thousiiud  such  in 
greati^r  or  less  degree,  the  pix^sent  law,  so  tar  as  patents  aits  concerned, 
is  of  no  b(»uefit  whatever,  but  is  only  a  tiintalizing  sources  of  aunoyaDO& 
An  ordinary  owner  in  such  condition  can  do  nothing  whatever;  to, 
<'an't  sell  his  mine,  neither  can  he  work  it;  he  can't  worlv  it,  because tfj 
t^iA'cs  too  nuich  money;  he  can't  sell  it,  even  if  he  takes  out  a  pat 
under  the  present  law.    ^loweyed  men  say  to  him,  ^'IJow  do  >ve  knot 
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tills  veiiL  which  you  have  uainetl  in  your  i>atent  is  the  true  one  ? 
y  be  only  a  spur  or  a  lateral  outcrop,  if  it  be  either  of  these,  the 
oes  not  iierniit  vim  to  connect  yourself  with  the  main  vein.  It  may 
jlide — if  so.  there  is  litigation  befoiv  we  can  shift  our  title  luick  to 
ein.''  But  the  case  would  be  diflei'ent  if  a  miner  could  present  a 
t  for  an  area  three  thonsiind  feet  long  and  tive  hundreil  feet  wide, 
mincnd  crop])iug  out  in  various  parts  of  it.  Then  he  could  s;iy, 
think  the  vein  is  here,  or  that  it  is  thei*e;  but  at  «dl  events  it  is 
vheiv  in  this  area,  and  wherever  it  is,  we  take  it."'  Then,  again, 
im  area  of  live  hundred  feet  in  width  there  ai'e  often  four  or  live 
veins,  not  one  of  which  will  pay  to  work  separately,  but  each  one 
lich  eanies  within  its  location  the  seeds  of  abundant  litig-ation, 
il  anything  valuable  near  by  be  discovered.  This  amendment 
I  generally  consolidate  such  claims  and  end  disputes. 
}  why  is  there  any  objection  made  to  such  reasonable  provisions  as 
f  Simply  because  of  the  existence  of  a  most  erroneous  impivssiou 
regard  to  the  value  of  the  veins.  It  is  quite  a  common  expi-essiou 
rernmental  circles,  that  one  vein  is  as  much  as  any  one  comimuy 
;  to  own.  Those  who  gnively  assert  tliis  pi-oposition  would  be  as- 
led  to  see  how  it  excites  the  risibility  of  prospectors  who  ai'e  in 
na  business,  and  who  often,  in  their  tramps,  find  veins  which  iut) 
orth  the  trouble  of  merely  locating,  under  the  loose  system  of  dis- 
laws.  A  vein,  although  it  may  be  a  true-lissuiv,  silver-lH*aring 
L  lode,  is  a  thing  of  most  variable  value.  Though  it  imiy  have  all 
baracteristics  of  a  true  vein,  it  may  not  be  big  enough,  or  rich 
l^h,  or  anything  else  enough,  to  pay  for  working,  an<l  then  what 
has  it?  If  all  veins  were  of  the  same  size,  and  worth  Just  a  million 
»  apiece,  there  would  be  some  sense  in  siiying  that  one  vein  is  as 
as  one  company  ought  to  own ;  but  as  such  is,  unhappily,  not  the 
the  wisdom  of  such  an  observation  is  not  so  startiingly  apparont. 
are  entertained  that,  unless  the  area  granted  is  nmde  exce<»<lingly 
,  gigantic  mining  monopolies  may  bo  ci*eated,  which  will  disturb 
^onomy  of  society,  overturn  all  soi*ial  order,  and  sacrilice  the  peo- 
>on  the  altar  of  the  Plutonian  i;^o(\.  lUit  is  there  much  pn>s[)ect 
ve  will  find  anywhere,  in  an  area  three  thousand  feet  long  by  tive 
•ed  feet  wide,  a  body  of  ore  more  valuable  than  the  best  of  the 
9  on  tfie  Conistock  I  Xo  such  location  exists  any  wliero  now  in  tlie 
d  States,  or  the  whole  country  would  be  in  a  blaze  about  it.  Is 
anj'  hope  of  ever  discovering  anything  richer  than  the  White  Pino 
its,  whei-e  ore  is  found  worth  8-0,000  a  ton  ?  Yet,  right  in  the 
of  the  richest  portion  of  Treasure  Hill,  the  Consolidated  Chloritle 
3omijany  owns  an  area  as  great,  I  think,  as  that  proposed.  Yet 
e  complains  of  that  cx)inpany  as  a  monopoly.  The  people  in  that 
ty  would  throw  up  their  hats  with  delight,  if  the  Inxly  of  ore  in 
ocation  were  suddenly  doiible<l  in  (pumtity  and  trebled  in  valm*, 
e  community  would  ben(»Iit  by  it  more  than  the  owners.     P(H)i»1o 

0  apt  to  forget  that  even  the  most  successful  mining  comi)anies 
impelled  to  pay  back  to  their  workmen  seventy,  eighty,  ov  ninety 

out  of  every  dollar's  worth  of  bullion  they  get  IVoni  the  mine. 
ler  point  in  this  cas^i:  is,  that  the  companies  always  hav(»  to  pay 
loney  out  first,  and  many  of  them  never  get  the*  dollar  huc.h. 

1  atti''mx)t  of  the  present  patent  law,  to  j)revent  great  mining  mo- 
os by  granting  but  one  vein,  is  not  worthy  of  great  eonjMi<»ndation, 
se,  first,  there  is  no  <langer  that  any  company  will  ever  liiul  too 
veins  in  a  s{)ace  of  live  hundixMl  fei^t  in  brea<Uh,  and,  second,  be- 
eveu  under  this  law,  any  company  that  chooses  caw  on\a\  v\^  wwwxn; 
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eatiou  shall  have  all  the  nihieral  contained  within  the  space  i>f  inter- 
section, but  no  right  to  twenty  feet,  or  any  other  aniounr,  beyond  said 
space. 

Sec. — .  Said  space  of  intersection  shall  be  deterniinrd  as  follows: 
Connect  the  four  lines  formed  by  the  intersection  of  the  walls  <»f  t!ie  two 
veins  with  one  another  by  plailes  inclosing  a  certain  sjiace,  limited  on 
the  four  sides  by  the  said  planes,  and  extending  in  depth  as  far  as  the 
intersection  extends. 

Sec.  — .  The  younger  location  shall  have  such  right  of  way  tlimugh 
said  space  of  intersection  as  may  be  nect^ssary  for  tlie  convenient  work- 
ing of  its  mine. 

Sec.  — .  in  case  of  dispute  as  to  these  lines,  or  this  right  of  way,  the 
local,  State  or  Territorial  courts  may  determine  the  same,  unchT  sucli 
regulations  as  the  resi)ective  Stat<»s  or  Territories  may  pivscrilu*. 

Xote  to  title  sixth. — I  have  endeavor(»d  to  define  the  boundaries  of  the 
space  of  intersection  in  accordance  with  the  memorandum  you  furnished 
me. 

SEVENTH. 

Objection. — Not  determining,  in  cases  where  two  veins  unite  in  depth, 
who  shall  take  the  vein  below  the  point  of  union. 

Amendment, — Sec.  — .  Where  two  veins  unite  in  depth,  the  (^l(h»r  loca- 
tion shall  take  the  vein  below  the  point  of  union,  including  all  the  space 
of  intersection.  Said  space  of  intersection  to  be  determined,  as  tar  as 
may  be,  as  hereinbefore  provided  where  A'eins  cross  in  depth. 

Eianrii. 

Objection. — Granthig  i)atents  before  wcn-k  enough  is  done  to  <letermin<j 

the  width  and  course  of  tli(i  vein. 
Amendment. — Sec.  — .  No  i)atent  shall  issue  until  one  thousand  «lol- 

lars  have  been  expended  in  working  the  area  claimed,  and  wcnk  enough 

done  to  i>ermit  of  the  width  and  course  of  the  vein  being  determined  to 

the  satisfaction  of  the  officer  making  the  survey. 

Xote. — I  have  drawn  this  section  to  meet  t\w,  objection  as  mode,  but 

I  do  not  concur  in  the  objection.  What  does  the  gov(»rnment  care 
whether  there  is  a  mine  in  the  area  or  not,  so  long  as  the  claiioaut  is 
willing  to  buy  the?  land  and  pay  more  for  it  than  could  be  redlzed  by 
any  other  salef  What  dcK's  the  government  care  whether  the  tiRllid  will 
yield  a  bullion  crop  or  not  ?  That  is  the*  buyer's  business.  When  a  man 
asks  for  a  patent  for  agricultural  laml,  the  government  never  r<Mpiir(»s 
proof  that  the  soil  will  raise  any  particular  crop.  It  sells  its  land  for  a 
certain  price,  and  looks  no  farther.  1  liav(»  heard  but  two  reasons  for 
the  objection  under  consideration.  First,  that  unless  something  of  the 
kind  is  done,  the  government  might  sometimes  be  aiding  in  putting  a 
swindle  upon  the  market,  by  dignifying  the  location  with  the  grant  of  a 

Etent.    But  the  day  of  blind  and  reckless  purchase  of  mines  has  passed, 
ines  are  bought  now  like  other  proi)erty,  after  examination.     If  the 
proposed  vender  cannot  show  mineral,  the  fact  of  having  a  patent  will 
Jjot  help  his  sale.    Tlie  other  objection  is,  that  the  pursuance  of  a  too 
Jiberal  [lolicy  would  throw  many  mines  into  the  hands  of  mere  sp<'cu- 
ihtors,  who  would  hold  them  tied  uj)  until  tli(\v  could  get  their  price,  and' 
,ttat  the  bullion  product  would  beaft(*cted  thereby.    There  is  sonu^  force* 
M  this  objection.    It  is  indis[)utable  that  quite  a  number  of  uvuw^  \\h>v\V\ 
ke  so  tied  up  and  tlieir  develo])ment  ivtarded ;  but  \u  w\y  myV\\\vv>\\  Wvv':^ 
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evil  would  be  greatly  overbalanced  by  the  f^'eater  iniiuber  of  mines  that 
a  more  liberal  policy  of  ffraiitiii|?  patents  would  bring  into  market. 
People  arc  not  ineliue<l  to  hold  on  to  an  unprosi)eeted  mine  of  unascer- 
tained A'alue  when  any  reasonable  ofl'er  is  nnuhi  by  capital  to  take  liold 
of  it,  and  get  the  bullion  out  of  it.  IMch  men  will  not  keep  such  a  mine 
back,  because,  if  the  sbow  is  good,  they  will  work  it  themsi^lves.  Poor 
men  will  not  hold  on  long,  because  th(\y  cannot  allbrd  it.  But  it  may 
be  said  we  nMpiin*  the  i)erroniian<!e  of  certain  conditicms  with  reganl  to 
agricultural  lands  sometimes,  .such  as  residence  and  a  certain  amount  of 
im])rovcments  as  evidence  of  good  faith,  and  that  this  one  thousiind 
dollar  requisite  is  for  the  same  purpose.  I>ut  the  good  faith  requin'd  is 
not  the  same  in  each  case.  We  want  the  s<^ttler  to  convince  us  th.it  lie 
inteiuls  to  live  upon  the  land,  and  so  wo  ivqmw  him  to  go  there,  put  up 
a  house  aiul  reside  in  it,  so  as  to  show  that  he  really  intends  to  perform 
the  very  thing  w(»  want  him  to  do.  Now,  what  is  it  we  want  the  pros- 
pector to  do  »  Simi)ly  this,  to  go  out  and  hunt  for  mines,  to  get  his  titles 
in  good  shape,  and  then  take  them  to  money  centers,  and  get  cajntal  to 
develoi»  his  claims.  If  he  thinks  it  necessary,  to  make  a  good  showing 
on  his  location,  that  he  should  exiiend  one,  two,  or  three  thousand  dol- 
lars worth  of  work  upon  it,  he  will  do  it  if  i)0ssible.  If  he  has  fouud  a 
mine  where  it  is  not  necessary,  why  (compel  him  to  do  it  i  What  good 
is  done  to  anybody  by  Requiring  him  to  expend  money  when  he  is 
imable  or  unwilling  to  do  so  ?  The  requirement  does  not  compel  him  to 
abandon  his  claim,  and  let  some  one  with  more  money  come  in  and  take 
it,  tor  he  can  still  keep  up  his  title  under  district  laws  for  a  nominal  sum. 
It  merely  prevents  him  from  obtaining  a  patent  by  means  of  which,  on 
account  of  the  greater  security  of  title  it  allbrds,  lie  might  get  money 
to  develop  his  claim.  It  also  delays  indeiinitely  the  closing  up  of  this 
part  of  the  business  of  the  Land  UQice,  by  necessitating  the  doling  ont 
of  patents  at  a  rate  that  would  keep  tin*  ollice  running  for  a  thousand 
years,  consuming  the  whole  of  the  receii)ts  from  sales  of  this  class  of 
land  in  the  mere  routine  of  giving  title.  Why  not  adoi)t  a  fW^  and 
vigorous  i)olicy,  which  would  cause  our  vast  mineral  region  to  be  quickly 
explored,  thoroughly  surveyed,  caret'ully  mai)ped,  and  voluminously 
re])orted  u[>on  l>y  the  thousanu  diirereiit  experts  tliat  would  be  called 
iqxm  to  examine  the  various  claims,  thus  in  the  quickest  pmc'ticable 
time,  and  with  the  least  jmssibh*  exi)ense  to  the  governnu^nt,  shedding; «i 
flood  of  light  over  this  vast  and  important  region  of  our  country,  now 
so  little  known  even  to  ourselves,  to  say  nothing  of  the  world  at  largt*. 
What  if  ft  few  wrong-heatU'd,  obstinate  men,  here  and  there,  attachinl 
undue  importance?  to  their  claims,  and  kept  them  out  of  nmrket  for 
awhile,  would  not  that  evil  be  overbalanced  a  hundred  times  by  tbe 
givat  impetus  to  investment  such  a  i»olicy  would  give  ? 

NINTH. 

Objection. — That  the  law  does  not  provide  for  a  uniform  (Mmditioii<rf 
tenure  of  possessory  chiims. 

Amendment, — Sec.  — .  Possessory  (.-laims  to  mineral  lands  maybeheM 
from  year  to  year,  only  by  complying  with  the  following  conditions: 

Sec.  — .  The  owner  or  owners  of  any  mining  lo(»ation  existing  on  tbe 
first  Monday  of  «Iuly,  1S70,  shall,  within  sixty  days  thereatter,  luidtf 
penalty  of  forfeiting  said  claims,  lile  with  the  recorder  of  the  district  in 
which  such  claim  is  situated,  and  within  like  tinn;  cause  to  be  recorded 
in  his  records,  a  description  of  the  claim,  which  shall  state : 

1.  The  name  of  the  claim. 
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e  date  of  the  location. 

e  number  of  feet  claimed,  and  in  what  direction  from  the  initial 
L  said  claim. 

e  names  of  the  original  locators,  when  they  can  Ih^  asiH^rtainod 
B  records  of  the  district. 

lescriptionof  the  place  of  location  of  the  claim,  together  with  the 
oint  of  the  claim,  by  reference  to  surrounding  objects,  which  n»f- 
shall  l>e  sutlicieutly  exact  to  enable  a  person  of  ordimuy  iutelli- 
)  find  the  premises  from  such  description. 

— .  Xo  location  made  on  or  after  the  lirst  Monday  of  July,  ISTO, 
valid,  unless  a  description  of  sai«l  location,  as  above  set  forth, 
and  recoixled,  as  above,  within  ten  days  after  the  date  of  sjiid 
• 

— .  The  year  of  tenure  shall,  in  all  cases,  l>e  computed  tVom  the 
nday  of  July  neai-est  to  the  date  of  location,  and  shall  extend 
d  including  said  first  Monday  of  July,  up  to  and  including  the 
iiediately  preceding  the  next  following  first  Monday  of  July, 
— .  For  the  puri)ose  of  determining  conditions  of  tenure,  the 
wssessorj'  claim"  shall  be  held  to  mean  the  whole  area  claimed 
;h  a  patent  maj'  issue,  whether  the  same  bo  held  by  one  or  more 
• 

— .  On  every  iwssessory  claim  of  mineral  land  sought  to  l>e  held 
ar  to  year,  there  shall  be  done  for  and  during  each  tenure  year, 
n  the  area  claimed,  an  amount  of  work  equal  to  twenty  days' 
labor  of  one  man,  or  thei-e  shall  be  annually  paid,  instead' of 
rk,  the  sum  of  one  hundred  dollars  as  license  dues. 
— .  All  moneys  paid  as  license  dues  shall  be  paid  to  the  United 
ntemal  revenue  collector,  or  his  deputy,  for  the  district  in  which 
B  is  situated,  and  his  receipt  therefor  shall  be  recorded  in  the 
of  the  district,  if  such  exist,  and  also  in  the  public  ofiice  of  the 
vhoso  duty  it  is  to  keep  the  records  of  deeds  of  the  county  in 
lie  mine  is  situated. 

— .  When  work  is  done,  instead  of  money  paid,  the  recorder  of 
cict,  or  his  deputy,  or  if  neither  can  act,  or  if  tlu^y  fail  or  dtHiline 
hen  the  person  whoso  duty  it  is  t-o  kee])  the  reconl  of  deeds  of 
ity,  or  his  deputy,  may  measure  aiul  certify  said  work;  and  su(5h 
te  shall  be  recorded  in  the  records  of  the  district  in  which  the 
situated,  if  such  records  exist,  and  also  in  the  public  ofli(*e  of 
5ion  whose  duty  it  is  to  keep  the  records  of  the  deeds  of  the 
n  which  the  mine  is  situated. 

— .  All  the  said  conditions  uuist  be  complied  with  within  ninety 
er  the  date  of  posting  the  notice  of  location  for  new  locations, 
}re  the  first  Monday  of  October  of  each  year  for  all  other  loca- 

— .  The  performance  of  the  said  labor,  or  the  i)ayment  of  th(^ 
J  inste^id  thereof,  shall  be  the  (essential  requisites  ihv  maintain- 
,  but  the  absence  of  the  recordation  prescribed  shall  be  prima 
dence  of  non-compliance  with  the  essential  requisites,  antl  a  re- 
made in  the  absence  of  such  recordation  shall  l)e  good  until 
'  the  performance  of  the  essential  requisites  is  inade,  and  that 
)lc  diligence  was  made  to  obtain  said  recordation ;  and  also  until 
cator  is  reimbursed  for  his  reasonable  expenses  in  making  such 
m. 

— .  A  non-compliance  with  the  essential  requisites  above  de- 
Hhall  work  a  forfeiture  of  the  claim,  and  a  claim  so  forfeited 
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may  be  relocated  with  no  other  formalities  than  those  required  for  an 
original  location. 

Sec.  — .  When  any  act,  which  by  this  act  is  required  to  be  performed 
within  a  certain  time,  is  not  done  withhi  such  time,  but  is  subsequently 
performed  in  the  interest  of  the  party  originally  failing,  and  before  any 
other  person  has  taken  advantage  of  such  faiiui-e,  such  subsequent  per- 
formance shall  have  the  same  force  and  efiect  as  a  peribrnianee  thei'eof 
within  the  time  prescribed. 

TENTH. 

Objection. — That  there  is  no  provision  for  the  safe-keeping  of  district 
records. 

Amendment. — Sec. — .  District  laws  shall  in  all  cases  be  recoixled  iii 
the  public  oflice  of  the  i)ersou  whose  duty  it  is  to  keep  the  ivconls  of 
the  deeds  of  the  county  in  which  the  greater  jmrtion  of  the  district  is 
situated. 

Sec.  — .  Laws  existing  on  the  first  ^Monday  of  July,  ISTO,  shall  be 
void,  unless  so  recorded  before  the  lirst  Monday  of  October,  1870. 

Sec.  — .  Codes  for  new  districts  shall  not  be  valid,  and  no  rights  shall 
accrue  under  them,  luiless  recorded  in  the  public  office  of  isuchcustodiau 
of  deeds  within  ninety  days  after  their  adoption. 

Sec.  — .  No  amendment  to  any  code,  and  no  new  code  su]>planting  an 
old  one  nmdo  after  the  tirst  !Monday  of  July,  1870,  shall  take  effect  until 
thirty  days  after  such  amendment  or  such  substituted  code  has  been 
filed  for  record  in  the  public  ollice  of  such  custodian  of  deeds,  and  a  notice 
of  such  tiling  published  in  some  iiews])ap(T  (if  any  there  be)  published 
in  the  county  in  which  the  greater  portion  uf  the  district  affected  thei'ebT 
is  situated. 

ELEVENTH. 

Objection, — That  a  distinction  should  be  madt^  between  veins  and  simple 
deposits,  and  that  the  latter  should  be  bounded  by  the  area  granted, 
and  by  vertical  i)lanes  in  depth. 

Amendment — Sec.  — .  All  notices  of  application  for  patents  shall  state 
whether  the  claim  is  for  a  vein  or  a  deposit,  or  both. 

Protests  may  be  tiled  against  each  claim  by  any  ])erson  affected  thereby, 
the  same  as  by  this  act  may  be  tiled  in  cases  of  disputed  title,  and  shaH 
be  disposed  of  in  like  nuinner  with  smrh  protests. 

Sec.  — .  When  a  pat(^nt  issues  for  a  deposit  claim,  the  rights  of  tlie 
patentee  shall  be  confined  to  the  space  granted,  the  airea  of  whieh 
shall  not  (exceed  live  hundrinl  feet  scjuare,  except  in  the  case  of  patents 
for  placer  mines,  river  diggings,  grant  claims,  and  cement  deposits:  iVv- 
'cided^  hoicecer,  that  the  same  principles  of  consolidation  in  obtaininj? 
patents  in  this  act  accorded  to  new  locations,  shall  also  extend  to  deposit 
claims. 

Note. — T  have  drawn  this  section  as  to  deposit  claims  because  many 
are  urging  the  need  of  sucli  a  provision,  but  I  do  not  see  the  necessity 
of  it.  Every  claimant  is  restricted  to  t\w  si)ace  gianted  until  he  claim* 
the  right  to  go  beyond  it  by  reason  of  having  a  vein  which  extend* 
beyond  his  boundari(»s  and  whieh  Ik*  wish(\s  to  follow.  It  seems  that 
that  is  the  time  to  determine  whether  his  claim  as  to  the  existence  of  a 
vein  is  well  founded.  There  are  workings  then  which  will  aid  in  tb« 
determination  of  the  question.  The  eourse  of  the  deposit  is  then  bared 
to  view,  and  until  that  is  done  no  sat  istactory  determination  can  be  bad. 
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TAVELFTH. 

Objection. — ^Tliat  the  law  does  uot  extend  to  placer  claims,  river  dig- 
gings, &c. 

Amendment. — Sec.  — .  The  provisions  of  this  act  as  to  the  issuance 
)f  patents  for  deposit  claims  shall  ai)ply  to  gold-mining  claims  of  the 
iind  generally  known  as  placer  mines,  river  diggings,  grant  claims,  and 
:;ement  dei>osits. 

Sec.  — .  The  rights  of  the  patentee  in  such  case  shall  be  confined  to 
the  space  granted,  wliich  may  Ix^  of  such  form  and  extent  of  aiva  as  is 
dlowed  by  tlie  laws  of  the  mining  district  in  which  said  claim  is  situated, 
[)rovided  that  tht»  area  of  any  such  claim  shall  not  exceed  in  extent  an 
irea  ecjual  to  three  thousiuid  li*et  square. 

tiiiktei:ntii. 

Ohjection, — That  the  act  <locs  not  provide  a  fund  to  assist  in  making 
surveys,  and  in  founding  a  mining  school. 

Amendment, — Levy  a  bullion  tax  of  one-eighth  of  one  per  cent,  to  be 
paid  cpmrterly  to  the  I'^nited  States  collector  of  the  mineral  land  district 
In  which  the  reduction  works  where  the  bullion  is  prod uce<l  are  situated. 
Sec.  — .  All  nionevs  paid  to  anv  collector  of  the  United  States  for 
license  fees  and  bullion  tax  shall  b<»  apportioned  by  him  as  follows: 
First,  he  may  retain  three  per  cent,  of  the  snme  to  his  own  use,  which 
sihall  be  his  compensation  f(jr  managing  said  i'und.  Seconal,  he  shall 
aet  aside  fifty  [xt  cent,  of  the  remainder  for  the  b(Miefit  of  the  mining 
school  fund  of  the  State  or  Ti^nitory  from  whence  said  license  feeswe.ii> 
received,  or  wliich  furnished  the  one  fnmi  which  the  bullion  was  obtained 
irhi<'h  paid  said  bullion  tax,  and  as  soon  as  said  State  or  Territory  shall 
have  authorize<l  its  treasurer  to  rec(Mve  said  moneys  for  sjiid  i)urpose, 
he  shall  pay  the  sam<f  to  said  treasurer  (piarterly,  and  thereafter  said 
funds  may  be  apiu-opriated  by  said  State  or  Territory  for  the  establish- 
ment and  maintenance  of  a  mining  school,  either  as  an  independent 
InstitTition,  or  as  an  adjunct  to  any  State  or  territorial  educational  insti- 
tution already  estal)lislied,  under  such  ivgulations  as  said  State  or  Ter- 
ritor>'  may  prescrilK'.  Third,  the  remaining  fifty  per  cent,  of  said 
remainder  of  said  fund  he  shiill  ])ay  cpiarterly  to  the  Tn^asurer  of  the 
United  States,  who  shall  ])lace  saicf  moneys  in  a  fund  to  be  known  as 
the  National  Mining  School  fund,  and  retain  tin?  same  subject  to  the 
order  of  the  (.-ongiess  of  the  United  States. 

Sec.  — .  From  time  to  time,  sums  which,  with  those  already  appro- 
priated, do  not  exceed  in  total  aggregate  fifty  per  cent,  of  the  total 
receipts  of  said  fund,  may  be  appropriatetl  from  said  National  Mining 
School  fund  to  aid  in  making  surveys  of  mineral  lands. 

Note. — For  many  years  tlni  revenue  from  the  bullion  tax  will  be 
mnchless  than  that  from  license  fees.  The  producing  min<»s  sliouhl  not 
object  to  the  bullion  tax  because  an  amount  in  excess  of  what  they  pay 
▼ill  be  devoted  to  mining  schools  which  ju-oducing  mines  are  interested 
in  sustaining  in  order  to  have  a  large  corps  of  experts  to  choose  from  to 
conduct  their  works.  The  i)Oor  miners  will  not  object  to  the  lieense  tax, 
IjBcanse  they  will  get  Ww  benefit  of  the  surveying  fund  without  nmte- 
rially  increasing  the  tax  they  now  i)ay,  from  which  they  derive  no  benefit. 

foirteentii. 

Objection. — ^Not  preventing  parties  from  floating  a  location  oy\«\\v?\\s 
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placed  upon  a  woithless  claim  to  some  otbcr  claim  of  greater  value  sub- 
sequently discovered. 

Remark, — This  is  covered  by  the  first  section  under  title  nine  of  these 
suggestions. 

FIFTEKNTII 

OhjectioiL — AUowinj,^  the  rejjister  to  publish  the  notice  reipiired  for  a 
patelit  at  such  cost  to  the  claimant  as  the  register  and  printer  may 
choose  to  agive  u]>on,  instead  of  jK^rmitting  the  claimant  to  make  Lis 
own  bargain  for  such  service. 

Amendment — In  section  three  of  the  acts,  change  the  words:  **Tbe 
rcgister  of  t!ic  land  oilice  shall  i)ublish  a  notice  of  the  ssime,  &c.,^  so 
as  to  read  "  The  register,  &c.,  sliall  requiit*  satisfactory  proof  of  the  due 
publicjition  of  the  sanus'"  &c. 

SIXTEENTH. 

Objection. — That  the  law  does  not  prohibit  the  location  of  mere  exten- 
sions, where  no  ore  has  been  discovered. 

CommenU. — I  do  not  concur  in  this  objectiim  for  the  reason  set  out  in 
remarks  under  title  eight,  but  I  submit  the  following  amendment  as  one 
that  would  cover  the  case  if  the  objection  is  admitted^ 

Sec.  — .  No  location  shall  be  made  until  quartz  or  other  rock  in  plaee 
bearing  gold,  silver,  cinnabar,  or  copper  has  been  discovered  within  the 
area  claimed.  The  party  making  such  discovery  shall,  for  the  period 
of  thirty  days  immediately  thereafter,  have  the  exclusive  right  to  locate 
the  same. 

CONCLUSION. 

I  have  now  gone  through  with  all  the  recommendations  in  your  report? 
and  embodied  tli<*m  in  the  form  of  amendments,  together  with  some 
suggestions  which  have  been  generally  sanctioned  in  the  ivgions  where 
I  have  resided.  I  have  found  every  step  beset  with  ditlicnlties.  I  sup- 
pose there  is  not  a  single  amendment  here  jiroposed  to  which  some  one 
will  not  take  som*  exception.  Nothing  will  please  me  more  than  to 
have  some  one  in  su<-li  case  i)ropose  other  amendments  which  will  give 
better  satisfaction.  If  sill  j)crsons  interested  will  give  the  subject  c^ire 
ful  consideration,  and  forwanl  their  suggestions  to  you,  much  light  may 
be  thrown  on  the  matter,  and  the  congressional  Committees  on  Mines  and 
3Iining  will  have  abundant  data  to  work  upon. 

I  r<»main,  resi)i»ctfullv,  vour  obedicjit  servant. 

i:.  F.  DUXXE. 

K.  W,  Raymond,  Ksq., 

l\  *V.  Commissionvr  of  Mining,  rfr. 


Ado])ting  such  of  Judge  Dunne's  suggestions,  and  adding  such  of  my 
own,  as  I  think  feasible  at  the  present  time,  I  have  prepared  the  follow- 
ing draught  of  a  bill  on  the  subject,  which  I  ivsi>cctfully  submit : 


I 


AN  ACT  to  nuonil  mi  a<t  grunt  in  j;  the  right  of  way  to  ditch  ami  canal  owners  o^«  ' 
the  public  lands,  and  for  other  piiri)osos,  pastRMl  July  :JC,  1?5(J6. 

Section  1.  The  tract  granted  by  a  patent  covering  a  vein  or  lode,  il 
described  in  section  2  of  the  act  to  which  this  act  is  ameudntory,  shdl 
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t  exceed  two  bnndred  and  fifty  feet  in  width  od  eaeli  side  of  the  mid- 
3  of  the  surface  or  outcrop  of  ibe  said  vein  or  lode,  and  the  patent 
erefor  shall  grant  the  right  also  to  all  other  veins  or  hxles  within  the 
id  tract.    When  the  grant  of  said  two  hundred  and  litty  feet  would 

jlude  another  claim,  duly  lix\ite<l  juior  to  the  day  of . 

70,  the  patent  shall  coveronly  half  the  width  iH't  ween  the  two  claims: 

Lt  claims  locattnl  after  the day  of ,  1S7(».  shall  not  im^vent 

e  issuing  of  patent  for  tbe  full  width  of  the  traet  herein  allowetl : 
roridefi.  That  the  owners  of  adjoining  elaims.  each  of  which  is  entitleil 

a  patent,  may  unite  their  claims  and  receive  a  single  patent  for  a  ivn- 
luous  tract  covering  all  the  claims,  and  not  exceeding  in  size  the  amount 

the  tracts  to  which  they  woulil  l»e  sepanitely  entitled. 

Sec.  2.  Proof  of  due  jmblication  of  notice  of  intention  to  apply  for  a 

itent  furnished  to  the  ivgister  of  the  land  oftice  shall  be  cousidennl 

[uivalent  to  the  said  publication  by  the  register,  as  provided  in  station 

of  the  {ict  to  which  this  ;K-t  is  amendatory. 

Sec.  3.  Any  person  or  association  of  ixmsous  claiming  an  alluvial 

'posit,  i)lacer,  gravel,  or  cement  mine  or  digging,  or  an  impn^gnation« 

pregation,  or  aggregation  of  oix'  invgular  in  form,  and  without  delimnl 

alls  or  limits,  containing  gold,  silver,  cinnabar,  or  copivr,  and  having 

implied  with  the  conditions  expressed  in  sections  -  and  3  of  the  act  to 

hich  this  act  is  amendatory,  shall  be  entitled  to  a  patent  for  the  sjinu\ 

ivering  a  tract  not  exceeding  the  area  of feet,  and  granting  the 

ght  to  all  the  minerals  within  the  said  tract,  without  the  right  to  fol- 
w  the  mineral  deposit  into  the  land  adjoining. 

Sec.  4.  Patents  of  the  class  described  in  the  foregoing  section  may 
5  granted  for  any  kind  of  deposit  of  the  S4ud  metals  or  their  oi'cs,  on 
>plication  of  the  projKT  claimants :  but  patents  granting  the  right  to 
Uow  the  mineral  into  the  land  adjoining  shall  only  l>e  granted  on  claims 

which  at  least  one  vein  or  lode  of  qiuirtz  or  other  itK^k  in  i)lace  has 
jen  exposed,  and  only  on  the  certilicate  of  the  mineral  land  surveyor 
:ecuting  the  survey  that  the  said  vein  or  loile  is  so  exposed :  Provided^ 
liat  the  pi'oprietors  of  adjoining  claims,  or  the  applicants  for  patents 
lemselves,  may,  before  the  patient  is  issued,  appeal  from  the  dtH'ision 
*  the  mineral  land  surveyor  as  to  the  character  of  the  (h^posit,  ami  all 
roceedings  shall  be  stayiul  until  the  question  shall  be  decided  by  a 
>urt  of  comi>etent  Jurisdiction,  whether  the  said  dei>osit  is  a  v<Mn  or 
>de  within  the  reasonable  nu*aning  of  the  term,  and  the  claimant  is 
lirly  entitled  to  the  right  to  follow  it  into  th(*  land  adjoining. 

Sec.  5.  In  order  to  establish  the  title  of  a  claimant  to  any  tra'*t  of 
liueral  land  for  which  a  patent  is  asked,  the  following  cimditions  shall 
ereciuired:  The  record  of  location  shall  contain  such  a  descripti)n  of 
be  claim  by  measurements  from  natural  landmarks,  or  ])ennanent 
lonuments,  that  its  pre<*ise  IcH'ality  may  be  at  any  time  identiliiMl: 

VonVi^Z,  That  reconls  at'  location  niad(»  i)revions  to  the.  day  of 

,  1870,  may  be  amended  to  conl'orm  with   this  condition  at  aJiy 

ime  i»revious  to  the day  of ,  1S71.     Proof  sliall  be  I'urnisluMl 

othe  register  of  the  land  ottice  that  twenty-four  days  of  faithliil  labcn* 
i»ve  lK*en  performed  upon  the  claim  described  in  the  record  in  each 

ear,  subsequent  to  the  <late  of  location  and  before  tlu» day  of , 

Qeach  year,  and  the  said  proof  shall  consist  of  a  certilii'ate  from  the 
reorder  of  deeds  of  the  county,  declaring  that  oath  has  be<»n  duly  made 
leach  year  by  the  owner  of  a  claim,  ov  his  or  their  authorize*!  repre- 
sntative,  that  the  said  labor  has  been  i)erfonned:  7Vr>r/r/(v/,  That,  in 
ea  of  the  i>erformance  of  the  said  labor,  it  shall  be  lawful  for  tlu*  owner 
Tany  claim  to  pay  to  the  United  States  revenue  coUcctoi*  oV  W\evV\A\\v\.>| 
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on  or  before  the day  of ,  in  each  year,  the  sum  of y  for 

the  claim  described  in  the  record,  and  not  exc^^eding  the  amount  for 
which  a  patent  may  be  fn^B^nted ;  and  in  case  of  such  payment  the  re- 
ceipt of  the  collector  shall  be  sufficient  proof  to  the  register  of  the 
land  office :  And  pravided  further^  That  the  failure  to  perform  such  labor 
or  to  make  such  payment  in  lieu  thereof,  shall  not  prevent  the  claimaut 
from  making  good  his  title  at  any  time  for  the  puq>ose  of  obtaiuiuj^  a 

X)atent,  by  the  i)aynient  of for  each  and  every  year  of  default,  unless 

the  claim  shall  iiavo  been  located,  recorded,  and  occupied  by  other 
parties  during  the  time  of  such  default.  And,  in  general,  every  failure 
to  comply  with  the  conditions  of  this  act  shall  prevent  the  party  so  taQ- 
ing  to  comply  from  inteiferingwith  the  rights  of  other  parties,  accruing 
dmiug  the  i)eriod  of  his  default ;  but  any  such,  failure  to  comply  with 
the  conditions  of  this  act  may  be  made  goml  by  subsequent  conipliaDce 
therewith  so  far  as  the  rights  ot*  other  i)arties  accniing  during  the  period 
of  such  failure  or  default  shall  allow. 

Sec.  C.  The  monev  received  under  this  act  bv  United  States  revenue 

coUei'tors  shall  be  appropriated  as  follows:  i)er  cent,  to  thei'ol- 

lector  for  his  services  in  collecting  the  same ;  oniyhalf  of  the  remainder 
to  the  State  or  territory  within  which  the  niining  district  is  situated,  asa 
fund  for  the  maintenance  of  a  mining  school,  or  the  executicm  of  geolo;zical 
surveys,  for  which  sum  the  receii)t  of  the  treasiu:*er  of  the  said  State  or 
Territory  shall  be  sufficient  voucher  for  the  collector.  The  remaiuder 
shall  go  to  the  treasury  of  the  United  States,  and  shall  be  dividcnl  into 
two  e(|ual  parts ;  one  part  to  be  called  the  national  mining  sc*hool  fund, 
and  devoted  to  the  esttiblishment  and  maintenance  of  a  national  s<;hool 
of  mines ;  and  the  other  i)art  to  be  called  the  mining  survey  fund,  and 
devoted  to  the  promotion  of  the  interests  of  the  niining  industry  in 
equalizing  the  expense  of  sm*veys  made  necessiuy  by  this  act  and* the 
act  to  which  it  is  amendatory,  and  in  such  other  ways  as  Congress  shall 
determine. 

Sec.  7.  All  acts  or  parts  of  acts  inconsistent  with  this  act  are  hereby 
repealed. 


PA.RT  III. 


MINERAL  DEPOSITS 


MINERAL  DEPOSITS- 


CHAPTEE  LX. 
CLASSIFICATION. 

rhe  principal  useful  minerals  obtained  by  mining  are  gold,  silver,  pla* 
mm,  copper,  lead,  tin,  qaicksilver,  zinc,  antimony,  bismuth,  arsenic, 
ckelj  cobalt,  iron,  manganese,  graphite,  anthracite,  pit-coal,  lignite, 
taminoas  shale,  peat,  rock-salt,  sulphur,  alum-slate,  barytes,  gypsum, 
polite,  precious  stones,  building-stones,  and  ice.  The  various  liquid 
uieral  products,  such  as  brine,  petroleum,  and  mineral  waters,  should, 
irhaps,  also  be  included. 

The  term  mineral  deposits,  though  in  common  use,  is  not  very  happily 
kosen  to  define  bodies  of  these  useful  minerals ;  for,  on  one  hand,  every 
ick  is  a  mineral  deposit,  and,  on  the  other  hand,  this  name  is  frequently 
>plied  to  a  particular  class  of  occurrences  as  distinguished  from  Assure- 
rs. I  retain  the  phrase,  however,  in  accordance  with  general  usage. 
OBt  of  the  minerals  above  enumerated  are  widely  disseminated  through 
16  solid  crust  of  the  earth.  It  is  only  those  accumulations  or  concen- 
fttions  of  them  which  can  be  practically  utilized  that  receive  this  name 
Id  become  the  objects  of  mining. 

Mineral  deposits  are  classified  acconling  to  their  form,  position,  and 
Obable  origin.  The  first  general  distinction  is  made  between  exposed 
'  vaperficial  and  inclosed  or  subterranean  deposits.  Superficial  deposits 
mprise  deposits  of  debris  (alluvial  or  drift  deposits  formed  of  the  accu- 
Qlated  fragments  of  older  rocks,  such  as  gold  and  tin  placers,  gravel 
d  cement  mines,  &c.)  and  surface  deposits  found  in  sitUj  (snch  as  bog- 
>ii  ore8,  peat  moors,  salt,  soda  and  saltpeter  1)eds,  and  the  coast  depos- 
i  of  amber.  Occasionally  a  deposit  originally  inclosed  is  exposed  by 
osion  of  the  overlj'ing  rocks,  as,  for  instance,  the  vein  of  the  Red 
cmntain  Company  at  Silver  Peak,  Nevada,  which  is  a  fissure-vein  from 
lich  the  hanging  wall  forming  the  side  of  a  mountain  has  been  almost 
tirely  carried  away  by  disintegration  and  aqueous  action.  As  this 
freely  justifies  us  in  calling  su<rh  a  deposit  a  superficial  one,  Sf>,  on  the 
her  hand,  a  few  feet  of  overlying  soil  does  not  convert  a  sui)erficial 
posit  into  an  inclosed  one.  The  distinction,  like  others  to  be  hereafter 
^tioned,  is  broad  and  convenient,  but  not  minutely  accurate.  Inclosed 
gabterranean  deposits  comprise  three  gn^at  classes,  distinguished, 
Cording  to  their  form,  as  tabular  or  sheet  deposits,  mass  deposits,  and 
i^gn^ar  segregations  or  aggregations.  I  must  n»peat  that  these  dis- 
Ictions  are  not  sharply  drawn  and  at  all  times  to  be  recognized  in 
MStice.  The  degree  to  which  they  are  founde<l  in  natui'e  will  be  indi- 
ted presently.  Under  sheet  deposits  are  ranked  such  as  i)ossess  two 
ddominant  dimonsions,  while  the  thinl,  called  the.  thickness,  is  com- 
ratively  small,  so  that  we  may  speiik  of  them  as  having  a  general 
me  or  sheet  It  is  also  understood  that  the  surfaces  bounding  such 
lejposit  on  two  sides  have  a  general,  though  not  mathematically  exact, 
MUelism ;  they  constitute  its  walls  or  its  roof  and  floor,  according  to 
pofiition.    The  deposits  of  this  class  are  divided,  according  \o  W^ias 
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nature,  into  lodes  or  veins  and  beds.  Mass  deposits  inclade  both 
large,  irregular  masses  of  valuable  minerals  and  strata  of  rock  impreg- 
nated witli  valuable  mineral  or  so  intersected  with  a  net-work  of  min- 
eral veins  that  the  whole  must  be  extracted.  The  German  word  Stock- 
tverk,  applied  to  this  class,  and  adopted  by  some  American  writers, 
means,  literally,  stoiy,  or  story- work,  and  refers  to  the  manner  in  which 
masses  are  exploited  in  successive  stories,  like  those  of  a  building. 
Irregular  segregations  or  aggi^egations  include  nests,  chambers,  pockets, 
amygdules,  and  small  ore-bodies  of  every  description.  They  may  occnr 
in  larger  deposits  of  other  classes.  Thus,  the  amygdaloid  beds  of  Lake 
Superior  are  sheet  deposits,  but  their  copper  is  often  in  segregjitions 
Pockets  and  chambers  are  also  common  in  veins,  especially  in  large 
veins.  The  ordinary  rock  formations,  worked  by  quarrying,  and  the 
springs,  worked  by  boring,  digging  wells,  and  i)umping,  I  leave  out  of 
consideration. 
Eecapitulating  this  classification  of  mineral  deposits,  we  have : 

A.  Superficial  deposits. 

I.  Deposits  of  debris. 

II.  Surface  formations  in  place. 

B.  Inclosed  deposits. 

I.  Sheet  or  tabular  deposits. 
a.  Lodes. 

h.  Beds  and  seams. 

II.  Mass  deposits, 
a.  Masses. 

h.  Impregnations,  &c. 
II  r.  Other  irregular  deposits. 

a.  Pockets,  &c.,  distributed  in  other  deposits. 

b.  Isolated  segregations,  gash- veins,  &c. 

This  is  substantially  the  classification  of  Lottner,  a  late  distinguished 
professor  at  the  Berlin  School  of  Mines.  In  the  small  space  devoted  to 
this  discussion  I  can  only  make  brief  mention  of  the  most  important  of 
the  above  classes,  adducing  at  the  same  time  established  American 
examples,  and  confining  myself  principally  to  the  bearings  of  the  sob- 
ject  upon  gold  and  silver  mining. 


CnAPTER  XiXI. 

SUPERFICIAL    DEPOSITS. 


These  are   always  of   comparatively  recent  geological    formation.    ■ 
The  deposits  of  debris  arc  accumulations  of  mineral  detached  ftom    \ 
its   original   localities   by   disintegrating  influences,    and    conveyed,    ! 
generally  by  water,  to  a  new  position.    They  contain,  therefore,  ft    \ 
great  variety  of  marterial,  from  large  boulders  down  to  the  finest  sand    ] 
or  clay,  in  which  the  valuable  minerals  are  imbedded.    Sometimes 
these  deposits  are  simply  disintegrated — not  washed  away.    They  art 
then  to  be  recognized  by  their  freedom  from  water-worn  particles,  sand, 
&c,  their  general  homogeneous  composition,  and  their  position  in  places 
where  there  are  otherwise  no  signs  of  alluvial  action.    The  most  frequent  ; 
superficial  deposits  of  debris,  however,  have  been  accumulated  by  cnr-  i 
rents  of  water.    The  lighter  minerals  have  been  washed  away,  including- 
all  those  ores  -wWcli,  by  cViemicwl  decomposition,  assumed  formsS 
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small  specific  gravity,  or  actually  became  soluble.    Ileuoe  it  in  not  com- 
mon to  find  pyrites,  silver  ores,  or  carbonates  in  placers,  tlionp:h  the 
original  deposits  may  have  contained  all  these  in  p^at  abundance.   We 
find,  on  the  other  hand,  principally  gold,  platinum,  heavy  tin  <ms  mag- 
netic iron  ore,  specular  iron,  and  precious  stones— 4ill  substances  which 
combine  high  si>ecific  gravity  with  iuditrereucc  to  ordinary  atmospheric* 
agencies.    The  process  which  such  deposits  have  undergone  nniy  be 
called  a  natural  ^^  dressing,^  or  mechanit^al  concentration.    As  in  artiti 
cial  concentration,  so  in  this  case,  the  size  and  shape  of  imrticles  has 
also  an  influence  upon  their  deposition,  as  may  be  seen  in  the  stnitificd 
arrangement  of  sand,  gravel,  and  boulders  in  any  liver  bed.    .Vt'ter  such 
a  deposit  has  accumulated,  the  passage  through  it  of  siliceous  or  calcif- 
eicns  waters,  together  with  the  pressure  of  new  accumulations  above, 
may  cement  it  together  in  a  solid  mass,  so  that  it  can  only  be  extracted 
by  blasting,  as  if  it  were  solid  rock.   California,  Oregon,  Idaho,  Montana, 
and  other  Pacific  Territories  give  abundant  exaniples  of  every  form  of 
placer  deposit,  including  gravel  and  cement.    The  celebrated  blue  lead 
of  California  is  the  most  notable  instance  of  the  latter.    It  is  in  an  an- 
cient river  channel  or  system  of  river  channels,  running,  in  many  cases, 
across  the  present  streams,  and  now  overlain  with  alluvium,  or  even 
with  eruptive  masses  and  hill  ranges.    The  blue  cement  is  rich  in  gold, 
bat  the  numerous  boulders  of  all  sizes  contained  in  it  appear  to  be  bar- 
ren.   The  deposits  along  the  banks  and  in  the  channels  of  present 
streams  are  doubtless  still  in  the  process  of  formation.    Indeed,  it  is  fi*e- 
qnently  the  case  that  mining  operations  on  the  upper  waters  of  a  stream 
will  cause  in  a  year  or  two  profitable  placers  on  the  bars  and  bends  be- 
low.   Artificial  placers  of  this  kind  may  be  seen  in  almost  any  extensive 
placer  region,  as,  for  instance,  on  the  Carson  River,  below  the  mills  of  Vir- 
guiia,  where  tailings  of  considerable  value  have  sometimes  been  gathered. 
It  is  an  interesting  question  whether  gold  accumulated  in  placers  increases 
in  tbe  size  of  its  particles.    The  idea  luis  been  scouted  by  some  scientific 
writers,  batthere  are  strong  indications  that  such  a  process  actually  takes 
phioe.    The  greater  purity  and  size  of  nuggets,  &c.,  found  in  placers,  as 
oompaied  with  the  veins  from  which  they  were  formetl,  indicates  an  aggre- 
gation or  inorganic  growth,  preceded  by  a  chemical  reaction,  removing 
aUver  and  ba^  metals.    Genth,*  in  1859,  concluded  from  the  superior 
purity  of  the  idluvial  gold  of  the  southern  States,  that  the  veins  could 
not,  by  their  decomposition,  have  furnished  it ;  but  Oscar  Lieber  t  had  al- 
ready pat  forward  a  bold  theory  of  the  alteration  of  the  gold  by  solution, 
precipitation,  and  agglomeration,  which  he  supporte<l  with  ingenuity, 
bat  received  mostly  ridicule  for  his  pains.    At  that  time  the  chemical 
possibilities  were  not  fully  known.    Professor  Bischoff,  the  eminent 
ohemist  and  geologist,  has  since  found  that  sulphide  of  gold  is  slightl> 
flolable  in  pare  water.    It  is  now  also  known  that  chloride  of  gold  will 
eoezist,  in  very  dilute  solutions,  with  protosalts  of  iron,  provided 
there  is  present  an  alkaline  carbonate  and  a  large  excess  of  carbonic 
acid.    If  the  sulphide  of  gold  is  required  in  solution,  it  is  only  ucces- 
itty  to  charge  the  solution  with  an  excess  of  sulphuretted  hydrogen, 
hi  the  same  connection  should  be  mentioned  the  discovery,  from  a  dil' 
farent  qnarter,  that  metallic  gold  is  soluble  in  solutions  of  the  {lersalts 
of  iron«    It  will  be  seen  that  these  discoveries  give  a  much  larger  ranges 
sod  greater  probability  of  changes  in  the  auriferous  material  once  de- 
i  posited  in  a  vein. 

*  American  Joamal  of  Science  and  Arts,  September,  \fio\). 

tDor  Itaoohimit,  Mine  B^g^ter  und  die  MetaUfuhrunff  deBsolUm,  vou  C\.\;vA%ot. 
iSfeurtigedlog  von  Stid-Carollna.    In  Cottars  Gangstadien,  I  rcibcrg,  \**kfS, 
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Bat  another  and  still  more  important  series  of  experiments  tias  beeu 
carried  oat  by  Australian  chemists,  and  coiToborated,  I  believe,  in 
France.  The  latest  reported  resalts  of  these  inquiries  are  found  in  a 
paper  on  the  formation  of  gold  nuggets  in  the  aui-iferous  drifts,  read 
betbre  the  Royal  Society  of  Victoria,  by  Mr.  Cosmo  Newberrj*.*  The 
arguments  and  facts  contained  in  that  pai)er  strongly  support  the  theor> 
of  the  growth  of  nuggets,  and  furnish  a  simple  analog}^  in  the  precipi- 
tation of  metallic  gold  from  solution  by  the  reducing  action  of  orgaoic 
matter,  in  the  presence  of  a  nucleus.  The  nucleus  may  be  itself  gold, 
or  iron,  copper,  or  arsenical  pyrites,  gsileua,  zinc  bleude,  or  sulphide  of 
antimony,  &c.,  and  upon  it  the  metallic  gold  collects  in  iiTegiilar  grains, 
accumulating  in  mamillary  and  even  crystalline  forms.  This  being  the 
case  in  the  experiments  by  which  artiiicial  nuggets  and  ci-ystals  of  gold 
have  been  produced,  we  are  led  to  believe  a  similar  i)rocess  possible  in 
•  nature,  especially  since  nuggets  of  drift-gold,  when  weighed,  show  fre- 
quently a  less  si)eciiic  gravity  than  belongs  to  the  metal ;  and,  wheii 
sawn  in  halves,  display,  in  numerous  instances,  the  oxidized  remains  of 
former  nuclei. 

To  some  such  process  of  solution  and  deposition  we  may  ascribe 
the  presence  of  gold  in  rocks  and  veins;  its  alteration  and  redoe 
tion  to  metallic  form  (''free  gold")  in  the  upi)er  or  exposed  parts  of  such 
rocks  or  veins ;  and,  finally,  the  still  greater  punty  and  size  of  its  iiarti- 
des  so  frequently  noticed  in  placers.  As  Lieber  very  forcibly  remarked, 
if  we  are  forced  to  believe  in  tlie  I'eduction  and  molecular  aggregation 
of  gold  above  the  water-line  in  veins,  we  must  expect  the  same  process 
to  be  still  more  likely  in  placers,  which  are  more  exposed  to  atmospheric 
agencies  and  percolating  waters.  It  is  not  necessary  to  assume,  how- 
ever, that  this  process  takes  place  in  all  cases.  On  the  contrary,  cer- 
tain chemical  reactions  being  involved,  there  must  be  certain  coincident 
conditions.  These  I  cannot  here  pause  to  discuss  elaborately.  I  shall 
return  to  the  subject  in  considering  the  distribution  of  gold  in  veins, 
and  I  will  only  add  at  present  that  this  theory  aflbrds  the  only  rational 
explanation  of  the  influence  of  eruptive  rocks  upon  auriferous  deposits, 
llumboldt,  Murchison,  and  many  other  observers,  have  noticed  the 
prevalence  of  emptive  masses  in  or  near  gold-bearing  deposits,  and 
many  hypotheses  have  ascribed  to  these  soui-ce.s  the  introduction  of  the 
gold.  The  true  Connection  between  eruptive  rocks  and  mineral  depositee 
of  gold,  and  several  other  metals,  is  to  be  sought  in  the  abandance  of 
thermal  and  saline  waters  accompanying  and  succeeding  such  emptioncc 
There  is  in  most  cases  no  reason  to  suppose  that  the  metals  themselvc* 
formed  part  of  the  eruptive  mass.  Lavas  and  traps  are  in  general 
notably  free  from  the  metals  concentrated  in  neighboring  deposits. 

To  return  to  the  subject  of  alluvial  deposits,  it  must  be  confessed  thai 
the  mechanical  processes  of  deposition  are  by  far  the  most  universal  and 
influential  in  such  formations.  As  already  remarked,  8ux)erflcial  depositi 
sometimes  occupy  the  precise  locality  of  the  rocks  from  which  they  aiv 
produced ;  as,  for  instance,  numerous  gold-diggings  in  the  soatbem  aiid 
Pacific  States  on  the  very  outcrops  of  auriferous  veins.  These,  not  hav- 
ing undergone  to  any  extent  the  processes  of  mechanical  concentratioii 
and  accumulation,  are  not  so  rich  as  the  placers  of  accumulation.  Gotts' 
lays  down  the  following  rules,  deduceil  a  priori  from  the  method  c( 
formation,  and  confirmeKd  in  practice : 

1.  Placers  in  loco  will  be  likely  to  carry  metals  in  quantity  and  distn- 
bution  like  the  original  deposits  on  which  they  lie. 

*  American  Journal  of  Mining,  September  12, 1669. 
t  ErzlaReTOtUttcn\<»\\T<i,  ^\.  \,  V^.  lOl,  102, 
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2.  Alluvial  placers  of  accomolatiou  \v  ill  be  riciiest  in  those  places 
where  the  curreDt  of  the  stream  was  inteniipted  by  a  dimiuutiou  iu  its 
fjEdl,  by  sadden  change  of  direction,  or  by  the  entrance  of  a  tributary ; 
(I  would  add,  also,  by  reefs,  bars,  and  eddies.)  The  absolute  richness, 
however,  depends  upon  local  circumstances,  and  the  size  and  weij^ht  of 
the  floated  masses  must  be  taken  into  consideration. 

3.  £si)ecially  rich  are  frequently,  of  course,  the  small  depressions, 
holes,  creases,  and  fissures  of  the  bed-rock  over  which  the  currant 
passed. 

4.  The  lowest  layers  of  each  j^eriod  of  dei>ositiou  •  ait>  usually  the 
richest. 

5.  Sometimes,  however,  several  periods  of  deiK>sition  have  suec^'dcd 
each  other;  and  thus  several  rich  strata  may  occur  iu  the  same  jj^t'ound. 

6.  Not  only  the  courses  of  present  streams,  but  also,  and  esi»eciaily, 
the  ancient  channels,  now  forsaken,  are  the  localities  of  placers. 

Of  these  rules,  the  fourth  and  filth  especially  deserve  attention.  A 
period  of  deposition  may  be  understood  as  the  time  during  which  all  the 
mass  of  alluvial  material  is  sensitive  to  the  action  of  water.  By  the 
gradual  cementing  process  ali^eady  alluded  to,  or  by  an  interruption  ot 
the  aqueous  action,  the  alluvial  layers  may  become  so  hanlent^d  as  to 
form  a  new  bed-rock ;  or,  simply  by  great  accumulated  depth,  they  may 
cease  to  be  aSected  to  the  bottom  by  the  action  of  the  sti^e^im.  The  re- 
sult would  be,  if  the  deposition  of  material  continued,  a  second  series 
•verlying  the  first,  and  having  its  own  relative  degrees  of  ri(;hness  iu 
different  strata.  The  miners  of  the  Pacific  Coast  have  learned  by  oxpe- 
rienoe  that  there  are  frequently  two  or  three  bed-rocks,  and  correspond- 
ing Bti*ata  of  maximum  richness,  alternating  with  others  more  or  le^s  bar- 
ren. Many  old  diggings^  supposed  to  have  been  exhausted,  will  un- 
doubtedly be  worked  again  with  deeper  bed-rock  tunnels,  and  will  yield 
more  gold  than  ever.  A  sti'iking  instance  may  be  found  at  Dutch  Flat, 
iu  California,  t 

Gold,  tin,  platinum,  magnetic  iron,  and  ]>recious  stones  are  the  ]>rin- 
oipal  valuable  minerals  occurring  iu  placers.  Tin  phicers  have  nut 
yet  been  discovered  in  this  country,  except  the  stream-tin  from  south- 
western Idaho,  the  specimens  of  which  are  promising,  but  the  quan- 
tity available  is  not  known.  The  vast  deposits  of  Bancii  and  Malacca,  iu 
the  East  Indies,  are  alluvial,  though,  I  believe,  to  some  extent  covered. 
The  platinum-placers  are  mainly  in  the  eastern  Ural.  This  metal,  as 
well  as  iridimn  and  osmium,  has  been  found  with  American  gold  ^  but 
ear  prospectors  have  as  yet  (possibly  from  lack  of  familiarity  with  plati- 
Qum.  and  possibly  &om  not  searchiug  particularly  for  it)  reported  no 
lorality  where  it  might  be  obtained,  in  view  of  the  great  usefulness  of 
this  metal  in  the  arts — limited  only  by  the  small  supply  and  high  price — 
the  importance  of  finding  it  in  this  country  in  paying  quantity  is  evident. 
Placers  of  copper  occur  in  China  and  Braail,  and  I  know  of  one  locality  in 
Hova  Scotia,  on  the  coast  of  the  Bay  of  Fundy,  where  this  m(^tal,  in  erys- 
tals  of  pea-size,  imbedded  in  clay,  can  be  mined  with  the  shovel.  Ar- 
tificial placers  of  iron  ore  occur  on  the  coast  of  Elba,  |  where  aix)  accunui- 
kted  the  debris  washed  down  from  the  burrows  of  vast,  open  cuts 
9^Bde  by  the  iron-miners  on  the  mountains.  Still  more  striking  instances 
Ve  furnished  by  the  magnetic  and  titaniferous  iron-sands  of  Canada  and 
^ew  England,  and  of  New  Zealand.    The  latter  have  been  shipped  to 

•  In  the  original,  Schwemmperimle. 
f  See  my  report  for  18G8.  p.  32 

;  Karsten's  Archives  of  Mining,  Bd.  xv,  S.  410.  cited  in  (faftzst'hnianu'H  Aiif-iiutl  In- 
^rsnchung,  (Freiberg,  1856,)  p.  2iHK 
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England,  with  indifferent  pecuniary  and  metallurgical  success.  The 
iron-sands  of  Canada  are  now  worked  with  success  at  Moisie  ;*  and  the 
recent  introduction  of  machines  which  separate  the  ore  by  means  of  mag- 
nets very  rapidly  and  cheaply  will  doubtless  result  in  a  wide  develop- 
ment of  these  deposits.  Dr.  T.  Sterry  Hunt  recommends  experiments 
with  placers  of  this  nature  existing  along  the  coast  of  Long  Island 
Sound. 

Returning  once  more  to  gold  deposits,  it  should  be  remarked  that',froin 
the  nature  of  their  formation,  placers  are  generally,  in  their  richest  parts, 
much  richer,  by  virtue  of  the  concentration  they  have  undergone,  than 
the  strata  or  veins  fo)m  which  they  are  formed.  The  possible  aggrega- 
tion of  particles  to  nuggets  larger  than  the  masses  found  in  9itu  has 
already  been  noticed.!  But,  under  some  circumstances,  the  veins  may 
be  richer  than  the  I'esulting  placers,  as,  for  instance,  when  the  original 
*rock  is  so  hard  as  to  resist  in  a  higher  degree  than  the  country  rock  the 
disintegrating  influences,  so  that  for  every  small  portion  of  auriferoos 
material  detached  an  immense  quantity  of  the  baser  debris  is  carried 
away  in  the  same  streams ;  or,  where  the  x>eculiar  arrangement  of  water 
oourses  is  such  as  to  scatter,  instead  of  concentrating,  the  auriferous 
material.  But  these  instances  are  rare.  On  the  other  hand,  the  amoont 
of  material  to  be  extracted  and  treated  for  obtaining  a  given  quantity 
of  gold  is  generally  much  greater  in  placer  than  in  vein  mining.  The 
removal  of  poor  or  btoren  strata,  the  search  after  the  richer  accamnla- 
tions,  and  the  vast  amount  of  excavation  required  for  ditches,  &C.,  are 
heavy  items;  and  it  must  be  remembered  that  the  capital  thus  invested 
must  pay  for  itself  in  a  short  time  or  become  a  total  loss.  The  average 
economical  results  of  all  the  placer  mining,  compared  with  those  of  all 
the  quartz  mining  for  gold  for  the  last  twenty  years  in  this  oountiy, 
would,  I  think,  show  a  balance  in  fovor  of  the  latter. 

The  second  class  of  superficial  deposits  is  represented  by  beds  of  bog- 
iron  ore,  salt,  soda,  sulphur,  &c.  Salt  and  Soda  beds  are  common  in  the 
great  inland  basin  of  this  country.  They  belong  to  tiie  same  categorr 
as  the  salt  lakes,  borax  lake,  &c.  The  great  prevalence  of  alkaUDe 
deposits  in  those  regions  is  due  to  the  decomposition  of  a  soda  feldspar 
in  which  the  porphyritic  and  trachytic  rocks  abound,  and  which  is  the 
first  ingredient  removed  from  them  by  heated  waters  or  atmospheric 
agencies. 

The  source  of  the  alkaline  salts  in  all  these  lakes  and  marshes 
seems  to  be  the  hills  around  them  and  not  the  ground  beneath.  Thus 
the  great  salt  field  at  Silver  Peak,  which  covers  wich  its  snowy  smfiioe 
nearly  fifty  square  miles,  is  but  a  few  inches  or  feet  in  deptii,  and  hot 
and  cold  springs  of  fresh  water  come  through  it  to  the  sur&oe.    Frash 

*  Engineerm^  and  MiniDg  Journal,  Fobniary  5, 1870. 
t  The  foUowiDg  are  some  of  the  largest  nuggets  reported  :  * 

Txt^  weight 

1730,  La  Paz,Peru OOlbe. 

1838,  Cabarrae  County,  North  Carolina 29  lbs.  '  -, 

(f)  Eeid  Mine,  North  Carolina SOlba.  ;.. 

1842,  Ural  Mountains 971bi.  .'H 

(f)  Australia 1461b8.:{M    ■ 

1851,  Australia 112Iba.  i* 

1851,  Australia lOSlba.  j  - 

(?)  Australia,  (the"  Sar^  Sands,") 2231ba.4ei-      j- 

1853,  Ballarat 168  Iba. 

(?)   California 160  lbs. 

186i»,  Australia 112  lbs. 

1H69,  Sierra  County,  California ^ 106  Iba. 

Solid  masses  of  such  size«  hs^xe  never,  so  far  as  I  know,  been  discoTered  In  veils. 
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tor  can  in  many  other  places  be  fonnd  by  digging  in  tlie  (juilt  fields, 
remember  one  instance  at  Lone  Mountain,  Nye  County.  Nevada;  but 
3  water,  though  not  actually  salt,  is  not  pure.  The  hot  spriug  iu 
3  Silver  Peak  marsh  apx>ear8  to  contain  a  gooil  deal  of  lime.  Thv 
uiner  of  working  these  salt  beds  is  described  in  my  last  report.* 
Fhere  is  a  remarkable  deposit  of  soda  about  two  miles  north  of  tlio 
nd  Springs  road,  and  fifty  miles  cast  of  Virginia  and  Gold  Hill.  It  is 
ned  by  parties  in  Carson  and  Virginia  who  use  it  iu  the  manufacture 
soap  and  supply  quartz  mills  with  it  as  a  chemical  agent  iu  the  re- 
ction  of  ores.  They  also  furnish  it  to  drug  and  grocery  stores,  where 
is  sold  for  washing  and  other  purposes  for  which  common  soda  is 
liuarily  used.  It  is  said  to  be  free  from  all  earthy  matter  and  to  con- 
t  of  80  per  cent,  soda,  the  balance  being  other  salts.  The  deposit  is 
the  midst  of  an  alkali  flat  of  some  seventeen  acres  in  extent,  and  at 
3  surface  it  appeared  only  about  three  feet  wide,  or  more  like  a  soda 
ring  than  anything  else,  the  pure  article  forming  in  a  crust  over  and 
out  the  strong  watery  solution.  Upon  digging  beneath  this,  however, 
3  solid  soda  was  discovered  in  a  defined  mass.  A  shaft  has  been  sunk 
aide  it  to  the  depth  of  fifty  feet,  from  the  bottom  of  which  a  drift  has 
en  made  twenty -five  feet  into  the  vein  or  deposit  of  soda,  wiUiout 
kting  through  it.  The  inclosing  walls  on  each  side  are  very  distinctly 
fined,  and  are  simply  composed  of  a  dark,  heavy,  compact  iron  sand, 
"ongly  impregnated  with  soda.  Analogous  deposits  in  Humboldt 
nnty,  Nevada,  have  furnished  excellent  fluxes  for  smelting  refractory 

98. 


CHAPTER  LXII. 

INCLOSED    DEPOSITS. 

Lodes  constitute  the  first  subdivision  of  the  inclosed  deposits.  A 
le  IB  a  fissure  in  the  earth's  crust,  fille<l  with  mineral.  The  terms 
LDy  lead,  ledge,  and  reef,  are  used  indifferently  for  the  same  thing ; 
t  all  these  terms  are  frequently  applied  vaguely  or  incorrectly  to 
3et-deposits,  which  are  not  lodes.  Thus  we  hear  of  veins  of  coal ; 
dy  in  tiie  common  usage  of  miners,  everything  is  a  '<  ledge  "  which  has 
3n  ^Mocated."  The  (Ustinction  between  lodes  and  beds  is,  however, 
lUy  the  sharpest  and  most  positive  hi  this  whole  classification.  All 
lea  are  fissure-lodes,  even  those  running  parallel  with  the  stratifica- 
n  of  the  inclosing  rocks,  or  occurring  along  the  contact  of  two  differ- 
b  rock-formations.  The  definition  above  given  includes  these  cases, 
I  shall  show  more  clearly  by  considering  the  radical  distinction  be- 
een  lodes  and  beds.  The  latter  are  generally  (but  not  always  exactly) 
rallel  with  the  inclosing  rocks,  and  amount  to  nothing  more,  in  mohi; 
tes,  than  layers  of  the  regular  formation,  diflbring  in  their  contents 
ire  or  less  from  the  earlier  layers  under  them  and  the  later  layers 
3r  them.  In  some  instances  the  parallelism  is  only  general.  Tlui 
Is  widen  and  thin  out,  and  on  that  account  are  sometimes  held  to 
lodes,  especially  if  steeply  tilted.  But  this  irregularity  is  common 
mgh  in  all  stratified  rocks.  The  test  question  deciding  between  a 
jQ  and  a  bed  turns  on  the  definition  already  given.  A  bed  never  is, 
1  a  lode  always  is,  a  deposit  effected  between  already  existing  rocks, 
1,  therefore,  of  later  origin  than  the  strata  on  either  side ;  in  other 

*  Mineral  Rosonrcee,  dcx.,  16G9,  pa(^  ^\. 
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words,  a  fissure  fillecL  Tho  fissure  may  be  across  tbc  stratiftcatiou  or 
parallel  with  it,  or  along  the  contact-plane  of  two  fonnations ;  it  maj 
have  been  filled  in  any  one  of  many  ways.  These  all  give  rise  to  difiec- 
ent  varieties  of  veins;  but  the  general  definition  inclades  all,  and  i^ 
as  clear  as  it  is  broad.  We  have  then,  at  tho  outset,  the  following  con- 
clusions from  our  definition : 

1.  The  form  and  direction  of  a  vein  are  determined  by  the  fissure. 

2.  The  mineral  contents  are  determined  by  the  time,  manner,  and  ma 
terial  of  the  filling  of  the  fissure. 

3.  The  \  ein-material  is  always  later  than  that  of  the  formation  of  the 
•'  country''  or  inclosing  rocks. 

4.  Sheet-deposits,  intersecting  a  formation  across  the  stratification, 
and  independently  of  it,  are  certainly  lodes ;  but  all  lodes  need  not  ne- 
cessarily take  that  direction. 

5.  Lodes  parallel  with  the  stratification  are  not  so  easily  recognized; 
because  they  may  be  confounded  with  beds ;  but  when  they  are  proved 
to  consist  of  material  later  in  origin  than  the  rocks  on  either  side,  and 
deposited  in  a  seam  or  opening  between  them,  whatever  be  its  direction 
or  dimensions,  they  must  be  considered  lodes ;  and  the  same  is  true  of 
•'contact  lodes. 

C.  There  are,  however,  contact  beds,  namely,  layers  between  two 
formations,  difiering  from  both,  but  formed  in  the  regular  series  of  time 
i\»  well  as  position,  to  which  both  belong.    These  are  not  lodes. 

The  advantage  of  definitions  is  shown  in  the  practical  condiisions 
which  may  be  drawn  from  the  foregoing  simple  statements,  and  which 
I  insert  here,  to  show  that  they  are  independent  of  all  the  complicated 
hypotheses  which  surround  this  subject.  Ko  matter  what  theories  arc 
entertained  as  to  how  a  fissure  is  formed,  or  how  filled,  I  think  the  fol 
lowing  conclusions  cannot  be  escaped : 

The  history  of  a  lode  comprises  logically  three  epochs :  the  forming; 
of  the  fissure,  determining  its  form ;  the  filling  of  the  fissure,  determiu 
ing  its  substance;  and  the  epoch  of  modification,  aftecting  both.  In 
fact,  however,  two  or  more  of  these  processes  may  go  on  at  the  same 
time.  Logically,  the  fissure  must  be  formed  first ;  but  in  cases  of  vol- 
canic dikes,  the  filling  is  practically  simultnneous  with  the  fissnring,  and 
imi)elied  by  the  same  force.  Again,  changes  in  the  form  and  substance 
of  a  lode  do  doubtless  take  place  during,  as  well  as  after,  its  formation. 
The  third  epoch  is  added,  however,  to  represent  the  realm  in  which  mod 
itying  agencies  rule  supreme. 

I  waive  at  present  the  question  how  fissures  are  formed.     It  is  certain 
that  in  most  cases  they  are  not  immediately  filled:  and  it  is  highly 
probable  that  the  process  of  filling  occupies  consiaerable  periods  of 
time,  during  which  the  fissure  remains  open.    ^Now  the  natural  tendencf 
of  an  empty  fissure,  unless  it  be  perfectly  vertical,  is  to  close  again,  by 
reason  of  the  unsupported  weight  of  the  upper  side,  fitly  called,  in 
miners'  phrase,  the  "  hanging  wall."    ]My  observation  convinces  me  that 
a  great  number  of  fissures  do  close  in  this  way,  and  never  become 
veins  at  all,  but  remain  visible,  if  visible  at  all,  only  as  "  seams,"  "lines 
of  fracture,'^  "  breaks,''  or  "  sliaes,"  having  almost  no  filling,  except  day 
produced  by  the  abrasion  of  the  rocks  on  either  side  with  moisture.   1^ 
is  evident  that  for  the  complete  formation  of  a  lode  there  must  be  a  fis- 
sure, and  this  fissure  must  1)0  kept  open  till  it  has  been  filled  with  fresh 
mineral. 

The  same  cause  which  tends  directly  to  close  fissures,  tends  indirectly 

to  keep  them  open.    I  mean  the  weight  of  the  hanging  wall.    Pieces  of 

rock  detach  themselves  fromtVu^  'wall  and  fall  into  the  fissure,  whert 
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they  become  wedged,  and  thus  hold  the  «ido«  apart.  These  pieces, 
wheu  they  are  affaS*ward  found  imbedded  in  the  vein  matter,  are  called 
*^  horses.^  Another  way  by  which  the  fissure  may  be  kept  oi)en  is  by 
the  settling  back  of  the  hanging  wall,  not  exactly  to  the  same  place 
which  it  occupied  before.  In  this  way  the  surfaces  of  the  two  walls,  in- 
stead of  fitting  each  other,  meet  at  projecting  i)oints  or  bulges,  and 
leave  a  fissure  of  alternately  widening  and  narrowing  form.  A  simple 
exi>eriment  with  two  plates  of  corrugiited  iron  will  show  this  efl'eet  to 
the  unprofessional  reader.  It  must  be  ivmembored,  however,  that  the 
origijiul  iri'cgnlarity  of  fissures,  and  the  frequently  oblique  or  even  coni- 
]K)uud  motion  of  the  wall  in  settling  back,  tend  to  produce  departures 
from  the  simple  typo  indicated  by  the  above  experiment.  A  closer 
analogy  may  bo  obtained  by  cracking  open  a  cobble-stone,  and  bringing 
the  parts  together  again  in  new  i)ositions.  In  this  way  the  character- 
istic featui*es  of  form  in  lodes  (apart  from  slides  and  heaves,  to  be  ex- 
plained hei-cafter)  may  bo  produced  in  miniature. 

The  form  of  a  fissure  depends  then  upon  the  original  fori»es  ])roducing 
it,  and  its  8ul>se(]uent  moilificaticms,  principally  through  the  movement 
of  it.s  walls.  We  cannot  lay  down  general  laws  governing  all  lodes  in 
these  resi)Octs;  but  we  can  discover  in  single  lodes  and  groups  of  ^lodes 
the  ellects  of  local  processi^s,  and  thus  arrive  at  rules  more  or  less  appli- 
cable to  those  particular  cases.  That  the  contents  of  a  vein  have  com- 
paratively little  to  do  with  its  form,  is  evident  from  the  foregoing  dis- 
cussion. The  fissure  is  a  mold,  into  which  the  vein  material  is  run, 
and  the  efiects  of  that  material  upon  its  mold  are  comparatively  insig 
nificant.  The  theory,*  adv«anced  upon  distinguished  authority,  that  fis- 
.sures  >u-e  generally  widened  by  the  force  of  the  crystallization  of  theii 
rtuid  contents,  is,  1  think,  wholly  without  foundation.  If  filled  with 
nielte<l  matter,  they  are  more  likely  to  shrink;  it'  with  matter  in  solu- 
tion, the  deiKisitiou  of  crystals  is  gi'adual,and  the  space  is  raixOy  soc^n- 
tine<l  as  to  give  opportunity  for  a  force  to  act  against  the  Malls.  Tlu^ 
very  last  deposit,  down  the  central  line  of  the  vein,  might  crystallizi* 
under  some  confinement  5  but  it  is  preposterous  to  ascribe  to  it  any  ]>er- 
ceptible  movement  of  the  walls.  The  expansive  force  of  crystallization, 
as  indicated  in  the  freezing  of  water,  is  very  gi'cat ;  but  it  does  not 
come  into  play  in  the  quiet  dei)osition  of  <;i>-stals  from  solution.  Nobody 
ever  saw  a  geode,  bui'st  open  by  the  crystallizing  of  its  infiltnitions  5  yet 
we  are  asked  to  believe  thatviist  weights  have  been  moved  considerable 
distance.*)  by  such  action  in  siiaces  comparatively  still  more  insignificant. 
All  the  fiicts  observed,  moreover,  such  as  tlie  occurrence  of  "  selvages," 
**  vuggs,"  or  empty  spacers,  ^'  slickensidan,"  &c.,  agree  with  the  hypothesis 
of  pressure  from  the  walls,  tending  to  close  the  fissure. 

Fis#res  ai*e  limited  in  length,  and  it  is  impossible  to  tell  how  far 
they  continue,  except  by  acfual  exploration.  Their  extent  in  depth  i« 
equally  imknown  ;  but  well-defined  fissures  have  been  thus  far  found  U> 
continue  in  depth  fuither  than  human  skill  is  able  to  follow  them.  To 
conclude,  however,  that  be<!ause  they  des(^end  more  than  one  or  two 
thousand  feet,  therefoi-e  they  continue  to  the  center  of  the  earth,  or  Uy 
the  supposed  fluid  mass,  calculated  to  be  from  twenty-five  to  one  hun 
<ired  miles  below  the  surface,  is  manifestly  unreasonable.  With  the  ex- 
ception of  superficial  and  gash- veins,  (see  below,)  we  may  consider  them 
as  practically  inexhaustible  in  depth,  without  assuming  to  say  how  far 
they  go.  With  our  presc^nt  appliances,  our  oi>erations  are  limited  by 
the  difficulty  and  cost  of  dei*])  workings,  not  by  the  extent  of  the  fissun^ 
in  that  direction. 


fi«H<  iny  report  of  last  year,  p.  30,  nolo. 
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The  question,  how  fissiiroB  are  tilled,  is  also  waived  for  the  present.  It 
must  bo  admitted  that  the  filling  is  fi^enerally  a  subsequent  prooesft,  and 
there  is  no  reason  why  it  should  not  take  place  very  slowly,  thimigh 
unmeasured  periods  of  time.  The  changes  that  accompany  and  succeed 
it  are  those  of  position,  (ci-oss-flssures,  of  later  formation,  dislocating 
the  vein,  or  fresh  movements  of  the  walls  of  the  vein  itself,)  and  thcwe 
of  composition,  (oxidation,  and  other  chemical  changes,  galvanic  cnr 
rents,  molecular  movements,  concentrations,  redistributions,  &c.)  No 
doubt  the  form  of  the  fissure  influences  the  (listribution  of  the  vein-ma- 
terial, especially  when  the  latter  contains  substances  of  difforeut  grav- 
ity, solubilit}',  or  volatility.  For  instiiuco,  vein-matter  in  solution  or 
mechanical  suspension  would  be  more  likely  to  be  precipitated  in  wider 
parts  of  the  vein,  where  the  current  would  be  slower.  But  these  consid- 
erations are  too  nearly  connected  with  most  theories  of  vein-fonnation 
for  my  present  purpose.  1  will  only  add  one  observation  with  regard  to 
vein-material,  which,  like  the  foregoing,  will,  I  think,  meet  with  genenU 
acceptance ;  and  then  I  shall  proceed  to  deduce  from  the  indisputable 
premises  thus  far  established,  a  few  practical  conclusions,  calculated,  1 
think,  to  sweep  away  fix)m  the  field  of  inquiry  a  great  deal  of  unneces- 
sary rubbish. 

Nature  has  not  regulated  her  operations  by  commercial  rules.  To  her 
the  distinction  between  valuable  and  useless  minerals,  rich  and  poor 
ore,  is  unknown.  Many  fissures  are  filled  with  granite,  jiorphyry,  ba- 
salt, &c,  and  are  of  no'interest  to  the  miner,  except  so  far  as  they  pro- 
duce disturbances  of  oi^e-deposits.  Of  those  fissures  which  are  filled 
with  metalliferous  matexial,  some  are  rich  enough  to  pay  for  working, 
and  some  are  not.  The  same  vein  is  in  one  s|>ot  rich,  and  in  another 
poor.  The^se  variations  it  is  impossible  to  ivduce  to  any  general  law. 
especially  in  the  case  of  gold  and  silver.  The  former  of  these  is  always, 
and  the  latter  fi-equeutly,  an  accidental  constituent  in  the  vein-mate- 
rial. One-thousandth  of  one  per  cent,  of  gold  Mould  correspond  with 
$5  gold  per  ton  of  ore — scarcely  a  paying  quantity ;  two-thousandths  ot 
one  per  cent,  would  bo  ^10  per  ton — enough,  under  favorable  circum- 
stances, to  pay  good  profits.  One- twentieth  of  one  i)ex  cent*  of  silver 
would  be  about  $19  i)er  ton — ^too  low  for  profit  at  any  but  the  Gomstock 
mines ;  and  reducing  this  by  one-fiftieth  of  one  per  cent,  makes  it  eco- 
nomically worthless.  It  is  manifest  that  changes  so  small  as  these  can- 
not have  the  im]:>ortauce  naturally  which  we  assign  to  them  commer- 
cisdly,  and  that  we  ai^  not  likely,  for  instance,  to  find  out  by  what  law 
the  proportion  of  gold  varies  from  one  to  two-th«usandth8  i)er  cent, 
crossing  the  arbitrary  line  of  profit-,  which  we,  and  not  nature,  have  drawn. 

The  practical  conclusions  to  be  deduced  from  the  foregoing  remarks 
concern  several  theories  and  sweeping  assertions  i>opularly  cun'Ult  with 
regard  to  mineral  lodes. 

1.  It  is  said  that  ''fissure  veins"  ineivase  in  width  with  increase  of 
depth.  This  is  evidently,  in  view  of  th«;  foregoing  discussion,  unfounded, 
as  a  general  propositioii.  The  width  of  a  vein  depends,  first,  on  tlie 
original  fiasure,  and  tbo  width  of  tliat  is  a  function  of  circumstances,  un- 
known and  various.  A  fon^e,  for  instance,  pressing  vertically  upward 
until  the  crust  is  fractured,  may  make  a  fissure  wider  at  the  top  than 
anywhere  else,  while  a  fissure  produced  by  settling  may  be  wider  at  the 
bottom.  The  width  of  a  vein  dei>euds  also  on  the  degree  to  which  a  fis- 
sure closes,  before  and  during  the  entrance  of  vein-matter.  Tlus,  again, 
directly  dei>ends  on  the  dip,  on  the  occnntnice  of  "  horses,''  and  on  the 
speed  and  uniformity  with  which  the  vein-matter  is  deiK>sited.  Finally. 
the  width  of  a  vein  dopondson  tliosr  movenu*nts  of  the  walls  whirh  pw 
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^temate  wide  aud  narrow  zones  or  8por8  in  the  li88ure.  Now  all 
operative  eaoaes,  though  they  may  be  partially  investigated  in  a 
'  given  case,  cannot  be  reduced  to  a  general  law ;  hence,  n  prion. 
can  be  no  general  law  that  Assures  grow  either  wider  or  narrowoi 
>th.  Experience  signally  corroborates  this  conclusion,  sliowHig 
rhile  veins  of  the  same  limited  district  may  have  a  similarity  of 
nter  in  these  respects,  there  is  no  uniformity  that  covers  hirgi^ 
i!^,  or  different  conditions.  But  an  argument  that  c^uuiot  Ih' 
d  is  deduced  from  the  tact  that  we  have  no  standard  of  depth.  1 
trequently  heanl  miners  discussing  whether  their  veins  would 
;  out  ^  at,  say,  six  hundred  feet,  while  the  whole  surlace  on  which 
4ns  croppe<l  out  had  been  so  enormously  degradetl  by  denuilatiou 
be  already  live  thous;uid  feet  below  the  original  level  up  to  which 
^ins  possibly  extended.  Until  we  can  decide  how  wide  was  that 
u  of  a  vein  which  Hoods  and  glaciers  and  the  slow  work  of  time 
swept  away,  we  cannot  very  well  attempt  to  argue  that,  Invaust*  it 
sin,  it  must  or  musi^t  not  widen  as  we  sink  our  puny  depths  u]k>u  it. 
tissiiidthat  lissure-veins  grow  richer  in  depth.  But  it  is  evi- 
hat  this  cannot  he  laid  down  as  a  genenil  law.  As  1  have  shown* 
uriatious  which  make  a  vein,  according  to  our  ideas,  rich  or  \wo\\ 
squently  quite  insignificant  in  intrinsic  amount.  The  de|)osirioii 
italliferous  matter  in  veins  depends  on  the  sounn^  from  which  they 
led,  the  manner  and  duration  of  the  pi*ocoKS,  and  the  HubsiHiucut 
iori>hosis  they  may  have  undergone.  The  depth  of  any  point 
the  present  surface  concerns  only  the  last  condition.  l>ecoiii]H)- 
from  atmospheric  or  meteoric  agencies  (a  term  which  includes  the 
of  air  and  surface  waters)  may  alter  a  vein  to  a  consideniblc 
.  Where  the  valuable  contents  ai'e  soluble  or  easily  decom|K)sed, 
y  impoverish  the  vein.  When  they  are  insoluble  and  not  easily 
:ed,  the  vein  may  be  richer  near  the  surfjice  by  the  iv.moval  of 
iduable  material.  A  probable  connection  in  some  cases  K't  wimmi 
of  fisstu^  and  richness  of  dei>osits  has  been  indicated  above;  but 
as  this  or  any  other  cause  is  concerned,  we  cannot  argim  anything 
;he  present  surface,  which  is,  in  numerous  localities,  itself  a  secticHi 
vein  at  great  depth.  Expeiience  confirms  this  view,  showing 
)ome  veins  are  i>oor  at  tlie  outcrop,  and  richer  l)elow,  wliili* 
)  show  tlie  reverses  Wo  may  fairly  say  that  the  valuable  constit 
of  the  ore  (especially  gold,  and  to  a  great  extent  silver  also)  vary 
ling  to  local  causes,  and  that  lodes,  as  thoy  are  followed  down- 
are  alternately  richer  and  ])oorer — tlio  accidentiil  pi'escMit  surface 
ooimtry  (meteoiic  action  apart)  l)eing  nienily  a  mnttion,  cnissiiig 
imes  a  wide,  sometimes  a  narrow,  sometimes  a  rich,  Honietimes  a 
»lace.  It  does  not  follow  that  a  rich  outcrop  will  Ih5  followed  ini 
tely  in  depth  by  a  poor  vein,  or  ric^  versa,  for  the  scale  on  which 
alternations  take  place  is  variable,  and  frequently  cxcimmIs  tliatoi 
ining  operations.  Besides,  the  tcnns  rich  and  \h)ot  in  this  C4»ii 
n  are  merely  i-elative  to  each  other,  and  to  each  s|KM*ial  c^ase.  TIk* 
fc  part  of  a  vein  may  be  too  \x)ot  to  work  with  pn)fit,  or  the  pooivsi 
lay  pay  handsomely.  liich  ore  in  White  Pine  contains  a  hundriM! 
as  much  silver  as  ore  considei'cd  rich  in  Jaimn.  The  statement 
rward  on  very  high  authoiity,*  though  based  onincomitleteobser 
H,  that  gold-veins  (fease  to  carry  gold  at  comi>ai*ativcly  suiali 
3,  is  now  completely  overthrown  by  experience.  Mr.  J.  Artlinr 
>st  si>eaks  the  opinion  now  universally  acknowledged,  that  gold 

*  MurchisoD,  Liebor,  atitl  others. 

▼  Mhiin*;  :in«l  Mftallnrjry  olCiold  and  Silv<T.     Loudou,  1^*.   \>.S). 
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ledges  are  not  more  liable  than  ordinary  metalliferoas  veins  to  become 
impoverished  in  depth.  What  becomes  then  of  the  former  obaervatiom 
to  the  contrary  f  In  some  cases,  no  donbt,  a  mere  alternation  or  barren 
zone  in  the  vein  was  mistaken  for  a  complete  cessation  of  the  auriferow 
character.  In  other  cases,  no  doubt,  there  was  a  total  change  in  tiie 
vein  material.  That  snch  changes  do  take  place,  admits  of  no  doubt. 
Tlie  mistake  was  in  believing  them  to  be  universal  and  inevitable,  and 
to  have  some  direct  connection  with  gold. 

3.  It  is  said  that  certain  directions  of  course  in  veins  have  a  decisive 
iutlneuce  upon  their  metallilerouA  character.  Au  tlie  formation  of  the 
fissure  takes  place  before  its  filling,  this  theoiy  is  a  priori  illogical. 
Experience  equally  condom ns  it,  ami  indicates  the  tnie  meaning  of  tlie 
supiH)sed  conne<*.ti'oD.  It  is  true  that,  in  limited  districts,  veins  haviu^ 
a  certain  genenil  <*oursc»  are  fre^iuently  found  to  correspond  in  mineral- 
ogical  diameter;  but  this  is  due  to  the  nature  of  the  process  which 
oi)ened  the  group  of  parallel  lissuros.  The  fissures  of  a  certain  epoch 
being  sometimes  parattol,  and  the  same  causes  having  filled  them  all, 
the  resulting  veins  of  that  system  or  group  may,  in  such  a  case,  1h* 
quite  similar ;  but  it  is  the  age,  and  not  the  direction,  of  the  veins  wliieh 
effects  this  result.  Sometimes  groups  of  fissures  of  the  same  agi*  are 
not  parallel,  but  radiate  from  a  common  center.  In  that  case  the  sig 
nificance  of  the  course  of  a  vein  is  notliing.  Not  infrequently  the  same 
group  of  veins  ])ossesses  all  the  courses  of  the  compass,  and  forms  a 
complete  network  of  intei\sc»ctiug  fissui^s,  so  that  even  the  local  analo- 
gies of  coui'se  have  no  weight.  As  for  the  sweeping  theories,  based  on 
observations  in  one  country  or  district,  and  boldly  extended  to  all  others, 
they  are  ridiculously  absurd.  I  know  of  one  instance  in  which  a  dis 
tinguished  foreign  engineer  condemned  without  inspection  a  ver>-  pro 
ductive  gold  mine,  as  soon  as  he  heard  what  was  the  strike  of  the  vein— 
so  far  e4in  in-ejudiei*  or  fancy  warp  the  Judgments  of  even  educated  men  I 
The  only  general  i-eason  ever  advanced  for  supposing  veins  of  a  particn 
lar  direction  to  Ik^  richer  than  others,  is  a  wild,  vague  theory  of  the  in 
Hnencc  of  tern»strial  magnetic  currents,  which  will  not  bear  ins]>ection.* 

4.  It  is  said  that  certain  features  of  direction  or  shape  are  pecnliar  to 
gold  veins;  (H^rtain  others  to  silver,  &c.  There  are  many  different  theo 
ries  involving  assum]>tions  of  this  kind.  But  I  have  sufliciently  showu 
that  the  form,  direction,  and  extent  of  a  fissure  are  not,  as  a  general  nilc, 
essentially  affect e^l  by  the  nature  of  the  material  with  which  it  is  subse- 
quently filled ;  nor,  if  this  effect  were  produced,  would  it  be  the  inlini 
tesimal  proportion  of  gold  or  silver,  but  rather  the  predominating  quartz, 
or  iron  pyrites,  or  galena,  from  which  the  influence  would  chieliy  procecil. 
Many  things  are  in  fact  predicated  of  gold  deposits  which  belong  simply 
to  the  accompanying  ux)n  pyrites;  and  many  a  returned  Galifomiau  has 
discovered  in  the  rusty  boulders  of  his  native  village  **  all  the  indica 
tions''  of  a  rich  gold  quartz. 

5.  In  a  word,  tliere  are  in  this  simse  no  universal  laws  governing  tJie 
dimensions,  directions,  changes,  and  metalliferous  contents  of  veiu^ 
Every  system  or  group,  and,  to  some  extent,  every  vein  is  a  problem  by 
itself.  As  I  shall  now  proceed  to  show,  we  have  discovered  many  dif- 
ferent agencies  more  or  less  operative  in  such  formations,  and  the  dej^ree 
to  which  each  has  influenced  the  result  can  only  be  determined,  if  at  all* 
by  patient  observation  of  each  special  case.    Every  actively-engag^ 

*  It  Ib  put  forth  in  a  book  coUed,  I  think,  Geology  and  Magnetism,  by  Mr.  Uopkio^ 
nn  Enclish  mining  engineer — aenrious  compound  of  careful  and  accurate  obeervati<w 
in  Rmall  local  detaib«,  with  loose  generalization  and  disregard  of  scientific  truth!»  on  the 
great  scale. 
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miiiiug  eu^neer  onght  to  have  a  theory  of  tho  fonnation  of  the  vein  he 
ift  working,  or  at  least  sneh  a  knowledge  of  it  as  will  enable  him,  after 
sufficient  developmental  to  forecast  with  considerable  certainty  the  re- 
sults of  future  work.  This  can  only  be  attained  by  earot\i]ly  collating 
and  preserving  all  observations  made  during  the  pnigross  of  the  work. 
Not  a  change  in  the  vein  or  country-rock,  not  a  watercourse,  seam,  or 
horse  should  fail  to  be  noted  and  reconled.  Maps  of  workings,  contain- 
ing such  information  as  this,  are  of  the  greatest  imiwrtance;  but  1  nv 
gret  to  sjiy  that  those  ixM^sons  who  are  most  i*eady  with  universjil  th(H> 
ries  are  too  li-equently  the  most  neglectful  of  concrete  facts.  On  the 
other  hand,  a  large  class  of  mining  experts.  lK»lieviiig  that  "  nolnnly  can 
seo  into  the  ixxjk  further  than  he  can  put  a  pick  in,"  despise  tho  whole 
scieuce  of  mineral  veins,  and  aiTange  their  plans  wholly  according  to  the 
ore  in  sight.  No  doubt  this  is  a  more  conservative  plan.  Tho  engimH>rH 
who  follow  it  seldom  get  their  clients  into  tmuble  by  over-sauiguine 
prophecies;  but  1  think  they  frequently  condemn  good  mines,  and  in 
this  way  occasion  loss  to  owners.  Of  a  new  discovery,  in  a  new  lociUity, 
rhe  less  that  is  luophesicd  the  better;  but  intelligent  exi>erts  ought  to  lH^ 
ashamrd  not  to  know  something  more  delinite  al)ont  the  natuiv,  extent, 
and  value  of  a  mine  after  it  has  been  <leveloped  by  actniil  working,  i 
a»fer  particularly  to  those  in  charge*,  who  have  had  tlu*  opportunity  to 
observe,  as  oiwnitions  proceeded,  all  the  facts  thmwing  light  on  thes*^ 
points.  WTien  driits  are  timbered,  stoi)es  tilled  up  or  caved,  and  all  fn»sh 
t'xposuivs  altered  by  time,  it  is  often  too  late  to  repair  former  neglect, 
and  the  best  obser\'er  may  Ix^  di»ceived  or  find  himw^lf  at  a  loss. 

The  effect  of  the  foregoing  considerations  should  Ih'j  to  dist'^ui-age  all 
mere  theorizing  as  a  basis  for  ])nictice,  and  to  encourage  the  most  minutt* 
and  careful  study  of  local  occuirences.  The  absence  of  accuratt*  sur- 
veys, working  maps,  and  <letailcd  riM^ords  of  o])enitions,  iji  most  Amori- 
ran  mines,  even  the  iH'st  and  oldest,  has  le<l  to  gr<»at  waste  of  money 
aln'ady,  and,  if  it  continues,  will  be  still  more  disastrously  felt  hereatYer. 

I  cannot  undertiike,  in  the  limits  of  this  introductory  chapter,  to  dis- 
cuss at  length  the  diiferent  theories  of  the  formation,  modill<»ation,  an<l 
tilling  of  iissures.  it  must  suffice  to  enumerate  the  most  prominent,  and 
]>erhaps  to  indicate  th(*ir  relativi*  im]>ortance.  One  of  tlu^  most  compre- 
hensive and  tnistworthy  works  on  the  subject  •  has  jitst  be^n  tmnslateil 
and  republished  in  this  countrv ;  and  I  recommend  its  ttareful  study  to 
all  persons  who  desire  to  obtain  rational  views  concerning  a  matter  ho 
much  befogged  with  crude  s])eculatLons. 

The  most  universiil  (»ausi»  of  tissue's  is  doubtless  plutonic  agen<\v, 
upheaving  portions  of  the  solid  crust.  This  is  indicated  by  the  fwjt. 
that  veins  are  most  numereus  in  mountainous  regions.  Tin)  (h^rmaii 
term  for  a  mine  is  bergwerk,  or  mountain  work.  Again,  it  is  very  com- 
mon to  find  masses  of  eru]>tive  nwk  in  the  n^'ighlwrhood  of  ore  veins; 
and  although  these  masses  ran  but  r.m'ly  be  supposed  to  hnvo  directly 
brought  the  metallic  material  into  the  veins,  it  is  natural  to  conclude* 
that  their  occuiTcnci*  is  connected  with  th(j  disturbances  wliicb  fonned 
the  fissures.  Under  plutonic^  agency  must,  however,  in  this  S4»nse,  1m» 
included  all  subtemmeau  disturbances — depressions  as  well  as  upheavals, 
and  flexures  and  latitudinal  compressions  of  strata  as  well  as  direct 
tractures.  These  may  l)e  indirect  and  slow  consequences  of  changes  in 
tho  solid  crust.  It  is  not  nei*essiiry  to  l>elieve  that  fissun^s  are  always 
formed  by  sudden  convulsions.    Indeed,  modern  ge<)logists  are  incline<l 

•Cotta's  Kr7lajji'rstiitt**nli-hn-.  (A  Tn-atiso  on  or^  l)«'i»o.sitH,)  !»y  IJ«'nilianl  von  C'otta, 

frof««f«orof  p:«*olo^y  in  th«»  Koyul  S«-liooI  of*  Minos.  Kroiburj:,  Saxony.    TninHlatrtI  by 
'nvlrrii'k  Priin««.  jr..  niiniii;r  on-xinoiT.  and  r»»vi«MMl  by  the  aiUhnr.    "S^rv:  'N^^xV.X'HV^. 
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to  ascribe  mauy  appearances  which  seem  at  first  glance  to  result  froiu 
violent  action,  to  slow  and  long  continued  processes.  The  strata  ot 
coal  and  rock  in  coal  mines  have  been  observed  to  become  contorted 
and  fractured  in  a  few  years  by  the  simple  removal  of  supporting  masses 
from  below.* 

Fissures  may  also  be  formed  by  the  contraction  of  rocks  in  cooling:  i 
but  the  importance  of  this  agency  has  probably  been  overestimate,  so 
far  as  metalliferous  veins  are  concerned.  Many  crystalline  rocks  have 
been  reckoned  as  igneous,  or  supposed  to  have  been  subjected  to  a  degree 
of  heat  rendering  them  semi-fluid,  which  are  now  quite  generally  admitted 
to  have  been  metamorphosed  fey  less  violent  agency.  Tlie  fissuK*> 
formed  by  cooling  in  unmistakably  eruptive  rocks  are,  on  the  other  baud. 
generallv  unlike  those  of  metalliferous  veins.  During  the  past  two  years 
I  have  had  opportunity  to  study  this  class  of  ])henomena  througboiii 
the  vast  regions  of  California,  Oregon,  and  Idaho,  which  are  covered 
with  basaltic  overflows ;  and  I  cannot  see  how  the  process  of  contraction 
cotQd  in  any  case  produce  long,  regular,  and  deep-seated  fissures.  The 
cooling  and  crystallization  of  basalt  seems  to  take  place  around  central 
points  or  lines.  Possibly  the  first  tendency  is  to  the  formation  of  cylin- 
drical masses ;  and  these  are  finally  fixed  in  irregular  prisms  (principally 
hexagonal)  by  the  weight  and  tension  of  the  whole  mass.  The  formation 
of  Iftie  round  cell  of  the  bee,  and  its  subsequent  adaptation  by  pressure 
to  the  hexagonal  form,  would  be  a  parallel  case.  At  all  events  the  pro 
cess  of  cooling  cannot  be  uniform  over  a  large  surface,  and  especially 
not  at  different  depths.  Fissures  formed  in  this  way,  therefore,  would 
not  be  persistent  in  direction,  nor  would  they  extend  m  depth  below  the 
stratum,  the  whole  of  which  was  at  one  time  cooling.  Gash-veins,  which 
do  not  extend  below  the  stratum  in  which  they  are  found,  are  therefori' 
more  likely  than  any  others  to  be  the  result  of  such  a  process ;  but  even 
these,  I  conceive,  aro  far  more  fre(inently  produced  by  landing  of  tbi* 
strata,  and  consequent  fracture  of  the  layers  under  the  heaviest  strain. 

The  theory  of  Fox,  promulgated  some  thirty  years  ago,  ascribes  the 
formation  of  fissures  to  electrical  currents"  *  Ex[>eriments  showed 
that  by  means  of  artificial  currents  fissures  could  be  produced  m 
clay  and  also  filled  with  metalliferous  deposits.  One  deduction  from 
this  theory  was  the  assertion  that  all  metalliferous  veins  ought  to  cross 
the  magnetic  meridian  at  right  angles.  The  fact  that  veins  do  not  be- 
have as  they  "ought,''  in  this  resi)ect,  would  of  itself  overthrow  this  gen 
eralization  ;  but  it  is  also  completely  disproved  by  modern  investigation^ 
of  terrestrial  magnetism  and  electricity.  Galvania  currents  between 
dissimilar  rocks,  constituting  natural  voltaic  piles,  pay  no  iMirticnlai 
respect  to  the  magnetic  meridian ;  and  all  such  agencies,  though  pos 
sibly  universally  active,  are  too  dependent  uj)on  the  minute  local  con- 
ditions, and  too  certain  to  be  locally  disturbed,  to  produce  widely  uniform 
result-s.  Galvanic  action  in  veins,  after  the  deposition  of  the  metal 
liferous  matter^  is  probably  very  imi>ortant ;  but  the  direct  effei*t  of  gal- 
vanism or  electricity  or  tem^strial  magnetism  in  forming  or  in  filling 
fissures  is  probably  insignificant. 

Finally  fissures  may  l)e  formed  l)y  surface  agencies,  such  as  frost,  run- 
ning water,  glaciei^s,  (combining  both,)  the  iK»netrating  roots  of  plants, 
(following  and  assisting  the  former,)  and  consequent  land-slides,  &c.  I 
liave  seen  a  fissure  several  hundred  feet  in  depth,  caused  by  the  settlini: 
of  the  outer  edge  of  a  rock-blutf,  at  the  base  of  which  a  river  had  gnawell 
away  the  supporting  strata.     lunnmerable  gulches,  canons,  ravines. 

•  Sir  Churlos  KveH. 
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valleys,  aud  the  partly  subten*aueau  courses  of  springs,  are  to  be 
bed  in  whole  or  in  part  to  surface  agencies.  But  these  are  seldom 
i  with  mineral :  and  there  is  no  great  danger  of  their  being  confounded 
fissures  of  suoterranean  origin. 

le  strongest  analogies  lead  us  to  believe  that  the  fissures  of  most 
'eins  were  formed  by  plutonic  agencies;  and,  indeed,  that  many  of 
i  are  literally  the  products  of  earthquakes.  Fortunately  for  science, 
gh  unfortunately  for  the  comfort  and  safety  of  men,  the  occurrence 
irthquakes  in  many  mining  distiicts  is  furnishing  us  with  many 
trations  of  this  theory ;  and  I  venture  to  predict  that  California,  Ne- 
k,  and  Oregon,  when  more  thoroughly  studied,  will  afibrd  abundant 
materials  for  a  completer  understanding  of  the  subject, 
should  be  remarked  that  the  formation  of  fissures  in  this  manner 

0  means  necessitates  their  extension  to  the  surface.  Probably  the 
ter  number  of  fissures  do  not  at  first  break  through  to  the  air,  but 
ifterward  exposed  by  denudation  of  the  over-lying  crust.  The  oc- 
ence  of  '^  blind  veins'^  is  familiar  to  miners.  Other  fissures,  again, 
have  been  covered  with  alluvial  deposits,  so  as  to  be,  perhaps,  for- 
bidden from  the  eyes  of  men.  There  is,  I  think,  reason  to  believe 
the  volcanic  regions  of  Mexico  extended  into  Louisiana,  where  they 

low  covered  with  tertiary  formations. 

le  depth  of  fissures  I  have  already  mentioned.  There  is  no  well- 
lenticated  case  on  record  in  which  the  absolute  bottom  of  a  vein  has 
L  found  by  mining.  That  they  reach  through  the  solid  crust  is 
ugly  indicated  by  the  frequent  instances  of  latitudinal  movement  in 
sountry-rock.    But,  as  Gotta  acutely  remarks,  the  thickness  of  the 

1  crust  is,  locally  and  temporarily,  much  reduced  in  the  neighbor- 
I  of  volcanic  eruptions.  Moreover,  the  movements  of  the  country- 
.  may  be  caused,  to  some  extent,  by  the  formation  of  new  fissures, 
ainly  we  can  scarcely  assume  that  fissures  are,  in  general,  deepei* 
L  they  are  long ;  but  the  horizontal  length  of  a  fissure,  or  chain  of 
jes,  may  far  exceed  that  of  its  apparant  outcrop.    It  is  not  likely 

mining  will  ever  be  carried  on  to  a  greater  depth  below  the  surface 
L  four  thousand  feet.*  Economical,  if  not  mechanical,  difficulties 
decisively  interfere.  As  single  fissures  have  been  traced  for  twenty 
8  upon  the  surface,  and  systems,  of  probably  connected  fissures, 
h  as  the  mother  lode  of  GaUfomla,)  for  much  greater  distances,  w« 
3  no  reason  to  believe  that  human  explorations  will  reach  their  limit 
epth. 

ranches  or  spurs,  and  ^Uiorses''  or  masses  of  the  country-rock  in  fis- 
Mj  are  characteristic  features,  and  serve  in  many  doubtfid  cases  to 
inguish  between  veins  and  beds.  As  a  bed  is  aiways  a  member  ot 
fivmation,  younger  than  the  underlying,  and  older  than  the  over- 
g  members,  it  could  not,  of  course,  be  attended  with  arms  or 
iches  penetrating  the  later  rocks,  since  these  did  not  exist  while 
as  forming. 

Eeaves,"  "slides,"  "throws,"  "faults,"  &c.,  which  are  movements  of 
inclosing  rocks,  generally  along  the  lines  of  later  fissures,  are  fre- 
dtly  observed  in  connection  with  veins ;  but  it  is  a  mistake  to  snp- 
)  that  a  sheet-deposit,  thus  dislocated,  is  necessarily,  therefore,  a 
I.  It  is  the  observation,  not  the  occurrence,  which  is,  perhaps,  more 
men  with  veins  than  with  beds.t    A  little  reflection  will  show  that 

pparent  exoeptioDS  by  tunnels  in  mountain  ranges  raigbt  occur,  but  they  do  not 
t  the  ffeneral  force  of  this  proponition. 

▼en  this  I  doubt.  Coal-seams  alone  present  faults  and  dislocations  as  abundantly 
ij  Teins. 
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8uch  a  movemeut,  if  it  cuts  a  vein  in  two,  and  ^'lieuves^  one  part  skk- 
ivisCf  moro  or  less,  from  the  other,  must  produce  the  same  effect  on  tht 
rock-be48  of  either  wall.  The  cross-course,  or  Hue  of  the  dislocatioD, 
must  be  a  fissure,  but  the  body  dislocated  may  be  a  deposit  of  any  class. 
It  is  a  practical  problem  of  much  importance,  to  find  in  the  cheapest 
and  mast  expeditious  manner  the  continuation  of  a  vein  which  has  been 
cut  off  by  a  slide  or  heave.  The  observations  and  calculations  involved 
are  frequently  delicate  and  difiicult ;  nevertheless,  the  alternative  usually 
adopted  in  this  country',  of  going  blindly  into  the  baixeu  rock,  and  trust- 
ing to  luck,  is  without  excuse.  I  could  give  several  instances  withiu 
my  own  knowledge,  in  which  promising  enterprises  have  been  ruined  by 
occuiTcnces  of  this  kind,  for  the  want  of  cjireful  surveys  and  intelligent 
reasoning  on  the  pail,  of  engineers.  The  lack  of  such  surveys  in  tin- 
mines  of  Lauder  Hill,  Keese  Kiver,  for  instance,  has  produced  great  loss, 
and  even  at  the  present  day,  the  gi^eat  and  costly  experienct>  obtained 
in  many  different  mines  of  that  locality  is  almost  worthless  for  future 
guidance,  and  is  fast  being  forgotten.  The  terms  **  fault''  and  ''dislocation*^ 
ai*e  geneml  in  their  application,  signifying  the  removal  of  one  i>ortiou 
of  an  intersected  bed  or  vein  Irom  the  other,  so  that  the  continuance  of 
the  deposit  beyond  the  dislocating  line  is  no  longer  in  the  extension  of 
the  S4une  plane.  Ueaves  are  faults  in  which  the  hanging  wall  of  the 
cross-fissuro  seems  to  have  been  lifted ;  slides,  on  the  contrary,  x>ie8eut 
the  appearance  of  a  downward  movement  of  the  hanging  \vall  of  the 
cross-fissure.  As,  in  both  case^,  the  fault  is  produced  by  a  movement 
of  comparatively  lai'ge  masses  of  rock,  it  is  evident  that  the  extent  of 
dislocation,  depending  on  the  amount  of  motion  and  the  angle  of  the 
two  fissuix<ts,  must  be  the  same  for  all  panillel  veins  faulted  by  the  same 
(Toss-I)ssure.  Even  when  the  faulted  veins  are  not  pai-allel,  if  the 
fault  is  the  same,  its  extent  can  be  luathematically  caleuhited  from  one 
known  case  to  another  not  yet  exi)lored.  In  entiivly  new  districts,  it 
is  moi-o  difiicult  to  infer  the  extent  and  direction  of  dislocations,  though 
careful  observation  will  generally  give  soure  clue.  The  <M>mpliciition  ot 
the  matter  by  oblique  movements,  compound  fractures,  successive  disK»- 
cations,  &c.,  is  so  great,  that  it  cannot  be  discussed  without  diagnims 
and  models,  nor  thoroughly  taught  without  field  practice.  1  venture  lo 
lay  down  one  or  two  rules,  which  are  not  without  excA»ptions,  but  will 
serve  to  assist  the  practical  miner  in  the  nece^ssary  local  investigations 

1.  Whatever  be  the  irregularity  of  the  faulted  lo<le,  the  faulting  lis- 
sui*e  is  generally  found  to  be  a  pretty  regular  plane,  especially  if  the 
dislocation  exceeds  a  few  feet.  When  the  faulting  fissure  has  itself  gone 
through  the  processes  of  vein-formation,  and  beeoine  a  mineral  vein  uf 
considerable  width,  this  is  less  likely  to  be  the  case ;  but  ordinary  clay- 
seams,  cleanly  cutting  off  veins,  and  dislocating  the  two  i>arts,  are  likely 
to  be  quite  regular.  Ilence,  when  their  strike  and  dip  have  been  care- 
fully determined,  the  places  where  they  will  cut  other  neighboring  veins, 
or  the  same  veins  in  ditterent  depths,  may  be  ai)proximately  calculated. 

2.  In  such  cases,  a  slide  is  rather  to  be  expected  than  a'heave;  that 
is,  the  hanging  wall  of  the  cix)ss-fissure  is  more  likely  to  occupy  a  por- 
tion lower  than  its  original  position,  than  the  reverse.  The  proofs  are 
two,  theoretical  and  practical.  Theoretically,  the  most  probable  causes 
of  movement  of  either  wall  would  be  the  weight  of  the  hanging  wall, 
and  the  upward  force  which  may  have  caus(Hl  the  fissure.  The  first 
would  move  the  hanging  wall  down,  and  the  second  would  push  the  foot- 
wall  up,  producing  the  same  relative  effect.* 


*  In  rare  instancon.  the  ercM^s-fissmv  i«  vorti(»al.  and  this  diet  i not iou  cannot  bo  oliserved 
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3.  The  oontiuaation  of  a  faulted  veiu  is  thei^fore  luost  imtuniUy  (in 
the  absence  of  more  decisive  indications)  to  be  soagbt  on  that  side  on 
which  the  vein  makes  an  obtuse  angle  with  the  cross-fissure.* 

4.  In  searching  for  the  continuation  of  a  faulted  vein,  when  the  move- 
ment was  greater  than  a  few  feet,  it  is  better  to  run  a  cross-cut,  or  sink 
a  winze^  than  to  follow  the  cross-fissure,  since  the  latter  is  fixMinently 
filled  with  clay  or  breccia,  and  almost  always  so  altered  and  decomposed 
by  water,  &c,  that  the  vein  may  be  passed  by  and  not  recognized.  A 
cross-cut  will  pierce  the  continuation  of  the  vein  if  the  fault  is  a  slide : 
and  a  winze  is  more  likely  to  be  successful  in  case  of  a  he^  ve. 

These  suggestions  do  not  cover  all  cases,  but  only  thoso  most  fre- 
quently occurring  in  our  faulted  gold  and  silver  deposits.  For  further 
information,  the  professional  bool^  must  be  consulted.! 

Double  veins,  or  those  in  which,  subsequent  to  the  first  filling,  a  ncw 
dismption,  mainly  in  the  plane  of  the  first  fissure,  has  taken  ])1ace,  and 
a  new  vein-material,  imperium  in  imperiOj  has  been  deposite<l,  require 
no  further  explanation.  Where  they  occur,  it  is  often  noticed  that  one 
vein  is  richer  than  the  other ;  and  the  rich  zone  sometimes  jumps  from 
one  wall  of  the  double  vein  to  the  other — a  result  of  the  irregularity  of 
the  second  fissure.  Let  any  one  try  to  break  apart  along  the  original 
line  of  fracture  two  pieces  of  wood,  well  glued  together,  and  he  will  find 
that  the  new  fissure  will  not  follow  the  old  one. 

Slickensides,  or  x>olished  surfaces  in  the  vein-matter,  or  along  the 
walls,  are  produced  by  small  movements  of  rock-masses,  rubbing  on  one 
another,  with  water  and  sand  or  clay  between.  Exactly  the  same  pro- 
cess may  be  seen  at  any  marble-yard. 

Striations  may  often  be  seen  on  the  walls,  where  a  movement  has 
taken  place.  They  are  prodqced  by  sharp  i)oints  or  crystals,  resisting 
the  general  polishing.  Often  a  study  of  them  will  show  the  dii-ectlon  ot 
the  movement — an  important  fact  for  the  miner.  The  theory  that  the 
richest  ore-deposits  lie  in  the  veins  always  parallel  with  thesestriations 
is  supported  by  a  few  local  observations,  wliich  I  regard  «i^  mere  coinci- 
dences. 

The  filling  of  fissures  is  at  once  the  most  difficult  and  important  «nnd 
the  least  understood  department  of  the  science  of  ore-deposits. 

I  do  not  desire,  in  this  place,  to  propound  any  theory  of  my  own. 
There  is  scarcely  room  for  a  new  hypothesis ;  and  the  tnith  is  probably 
to  be  approximated  by  judicious  eclecticism,  .allowing  to  many  of  those 
already  set  up,  a  share  in  the  results.  The  most  important  agencies  are 
reoog^mzed  in  the  very  earliest  theory,  that  of  Agricola,  who,  in  154G 
and  1571,1  ascribed  the  formation  of  veins  to  water,  heat,  and  ex)ld.  It 
is  tme,  he  assumed  the  transformation  of  other  elements  into  metals ; 
bat  many  compounds  were  in  his  day  considered  as  element':^.  Another 
ancient  anther,  Balthasar  Eosler,  §  declared  veins  to  be  filled  fissures ; 
and  Becherll  distinctly  asserts  the  activity  of  vapors  from  the  earth'y 
interior  as  a  cause  of  their  occurrence.  These  and  other  following 
anthors  were  more  nearly  correct  than  the  great  Werner,  who  gave  his 
pow^rfnl  authority  to  the  theory  that  the  vein  material  is  in  all  cases  a 
precipitation  from  above  into  the  fissures,  from  a  solution  (or  mechani- 
cal sospension  in  water)  covering  the  surface  of  the  region,  at  the  time 

*  This  mle  applieii  to  slides  only.    Heaves  foUow  the  exact  opposito. 
t  See  Cotta's  Ore-deposits,  and  especially  Lottner's  Bergbaukunde,  Berlin,  18G9,  Bd.  I, 
S.  32-44. 
t  De  Orta  et  Cansis  Sabterraneomm ;  and  Do  Ho  Motnllioa. 
4  Der  HeUpolirte  BergbanHpiegcl.    1700. 
I  Physica  Sulyt^rmnea.     17Uti. 
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wlieu  the  fissures  wore  open.  Fa<5ts  were  too  much  for  Werner's  theory, 
aud  an  extreme  reaetiou  Bhowe<l  itself  in  the  injection  hypothesis,  ac- 
cordingf  to  which  veins  were  formo<l  by  the  injection  into  the  fissures  of 
melted  matter  from  below. 

This  had  the  phenomena  of  volcanoes  as  analogical  support ;  but  vol- 
canic eruptions  appear  in  all  ap:esto  have  produced  only  volcanic  rocks: 
and  the  type  of  these  is  well  marked ;  so  that  the  analogy  really  over- 
throws the  theory',  <vhich  must  be  rejected  for  all  except  eruptive  veins, 
frequently  called  dikes. 

Elie  de  Beaumont  declares  veins  to  be  the  products  of  volcanic  emana- 
tions; but  inchides  under  this  name  thermal-aqueous  solutions  and 
metalliferous  and  sulphurous  pises,  as  well  as  melted  injections.  Ii 
this  extended  sense,  his  explanation  will  doubtless  apply  to  the  majority 
of  cases.  The  opinion  that  in  most  veins  the  material  did  not  enter 
fi*om  the  surface,  nor  &om  the  country-rock  immediately  adjacent  to  the 
place  of  its  present  deposition,  is  now  entertained  by  all. 

It  is  especially  in  this  country  that  light  will  be  thrown  on  the  sub- 
ject. Our  vast  gold  and  silver  belt  (particularly  the  latter)  abounds  ii 
illustrations  of  all  stages  of  volcanic  action,  direct  and  indirect'.  It  is 
the  scene  of  earthquakes,  geysers,  and  metallic  depositions  still,  and 
the  barren  surfaces  of  its  mountain  ranges  give  uneqnaled  opportunity 
for  the  study  of  results  already  wrought  out  by  these  processes.  I 
think  the  contribution  to  geology  from  the  Pacific  slope  and  the  inland 
basin  will  effect  three  things:  Lt  will  restore  to  volcanic  agencies  a  por- 
tion of  the  importance  which  chemical  geologists  have  lately  been  ^rone 
to  deny  them ;  it  will  aftbrd  fresh  illustrations  of  the  metamoiphic  ae- 
tion  of  chemical  solutions,  vapors,  and  gases;  and  it  will  show  the 
tilling  of  veins  by  thermal-aqueous  and  solfataric  action.  In  other 
words,  it  will  vindicate  the  geological  importance  of  fire,  gas,  st'Bam,  and 
liot  water,  all  produced  from  subterranean  sources. 

A  few  veins  contain  oi'es  deposited  by  sublimation,  (especially  specu- 
lar iron,  frequently  found  in  volcanic  fissures;)  and  another  class  may 
have  been  filled  by  secretions  from  the  .adjacent  country-rock  ;  but  rf 
the  vast  majority  of  ore- veins,  we  may  assert  that  they  were  filled  fipom 
below,  (if  from  the  country-rock,  then  at  greater  depths  than  we  caa 
attain,)  and  by  means  of  solutions,  vapors,  and  gases.  The  distributioii 
of  ore  in  this  way  is  affected,  no  doubt,  by  many  causes  which  we  cm- 
uot  now  trace.  It  seems  to  me  that  the  essential  elements  of  the  prob- 
lem are  the  condition  of  the  fissure  at  the  time  the  ore  entered  it,  and 
the  nature  of  the  dei)08ition  of  ore,  whether  mechanical,  as  by  tiie  cool- 
ing of  a  sublimation  or  the  evaporation  of  a  solution,  or  chemical,  as  a 
result  of  reaetions  producing  insoluble  precipitates.  The  condition  of 
the  fissure  is  important,  as  one  or  two  suggestions  will  show.  Jt» 
width,  for  instance,  would  determine  currents  and  their  rapidity,  and 
thus  affect  the  mechanical  deposition,  even  of  chemical  precipitates. 
Horses,  and  lines  of  contact  between  the  walls,  or  even  mere  contrac- 
tions without  contact,  wouhl  cause  the  fissure  to  be  choked  at  some 
I>oints  and  in  some  lines,  earlier  than  at  others ;  and  subsequent  deposi- 
tions of  ore  would  take  place  in  chimneys,  or  ore-bodies,  in  those  spaoe^ 
to  which  the  currents  found  readiest  access.  With  rcgaixl  to  the  second 
element  mentioned — ^the  nature  of  the  deposition,  it  may  1k>  said  to  be 
essentially  mechanical,  whether  the  precipitates  are  already  formed  and 
held  in  suspension,  or  are  formed  by  cooling  or  by  chemical  reactions 
subsequent  to  their  entrance.  The  deposition  of  the  former,  however. 
i«  p(Tliaps  more  dependent  on  the  fissure ;  that  of  the  latter,  on  the  na- 
turc  of  the  country-rock.    Probably  little,  except  clays,  &c.,  is  brought 
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int4)  voiiia  in  mechanical  ansiioiisiou.  The  majority  of  cases  indicato 
ciystMllizatioii  by  coolin<i:  and  chemical  change.  A  simple  laboratory 
ex'|H»rinient  will  show  what  are  the  most  obvious  eftects  of  the  wall-iwk 
upon  this  process.  Let  a  hot  solution  be  i)laced  in  a  vessel  constnicted 
partly  of  glass,  partly  of  metal,  partly  of  po:ishe<l  wood,  and  partly  of 
i-ough  wood.  As  the  liquid  cools  it  will  be  seen  that  the  crj'stal  incrns- 
tations  are  depositci^  unecptally.  accordinf^  to  the  varying  ''apacity  of 
these  diiferent  substances  to  conduct  heat,  and  according  to  their  sur- 
fact\  The  best  conductors  and  the  most  merged  snifaces  receive  the 
earliest  and  most  abundant  deposit.  The  ditterence  in  surface  is  ])n>b- 
ably  only  an  element  of  the  conduction  of  heat;  so  that  we  may  say  in 
Ij^iieral  that  the  lH!St  condnctoi*s  of  heat  receive  the  largest  crystalline 
deiM>sits.  The  specific  gravity  of  substances  is  directly  connecte<l  with 
their  conduction  of  heat.  Llence,  rough  walls,  of  a  rock  of  high  spc- 
cilic  gravity,  would  naturally  Ik>  the  localities  of  crystallization  in  veins. 
This  is  only  saying  that  solutions  or  vajwirs  crystallize  tirat  wheiv  they 
cof)i  (juickest.  The  frost  on  a  window-pane  is  an  illustration.  Whether 
this  crystalline  de|>osit  will  be  ore  or  gangue,  ilepentls  niK)ii  the  nature 
of  the  solution  or  vapor  first  entering  tlie  lissure.  Thei*e  is  also,  in  many 
cases,  a  chemical  reaction  between  the  solution  in  the  fissure  and  the 
wall  i*ock.  Certain  ingivdients  of  the  rock  change  places  with  others  in 
the  s«>lution.  Thus,  for  instance,  chalybeate  and  other  mineral  waters 
cont^iin  bi-carbonates  of  iron,  lime,  &c.  These,  by  the  absorption  of 
more  ii'on  or  lime,  would  become  common  carlxmates,  an<l  insoluble. 
The  wall-rock  of  the  fissure  may  supply  the  <idditional  base,  and  the  re- 
sult will  be  a  crystallization  of  iron  or  lime  spar  in  the  vein,  while  tlio 
wall-rock  becomes  i)orous,  oi^,  receiving  new  ingredients,  (silic^a,  iS:c*.,)  in 
plaice  of  those  it  hsis  surrendered,  presents  a  zone  in  the  neighborhood 
of  the  vein  of  very  difterent  chamcter  fi^om  that  of  the  general  country- 
rock.  These  reactions  have  been  studied  a  good  deal  of  late;  but  thern 
is  much  to  be  still  explained  concerning  them.  1  will  only  add  here 
that  not  only  the  chemical  constitution,  but  also  the  tcxtun)  of  the  wall- 
nx'k,  promotes  or  i>re vents  smrh  x>roc(*sses.  A  porous  rock,  or  one  that 
(like  some  porphyries)  presents  cMmsiderable  surfaces  of  combinations 
easily  decomposed,  (alkaline  siliciites,  &c.,)  will  be  acted  up(m  easily, 
while  a  solid,  homogeneous  ro<^k  would  resist  decom])osition. 

The  crossing  of  two  veins  may  assist  the  deposition  of  vein  matter 
both  mechanically  and  chemically.  The  supposeil  electrical  currents  in 
the  ixMiks  have  also  been  appe^iled  to;  but  their  activity  is  not  prove<l 
beyond  the  i^ealm  of  galvanic  or  electro-chemical  effects ;  in  other  words, 
of  chemical  reactions. 

Finally,  the  distribution  of  ore  in  a  vein  is  to  be  considercil  an  a  series 
of  relative  concentrations.  The  absolute  or  toUil  richness  of  the  vein 
must  depend  uiion  the  amount  of  metallic  substances  introduced  into 
the  fiswure.  This  we  (ran  only  infer  from  the  size  and  general  metallif- 
erous ap[icaran<H^  of  the  vein.  TJie  practical  distinctions  of  miners,  as  to 
**  strong^  and  '^  well-charged"  veins  are,  therefore,  quite  in  a<;cordan<fe 
with  theory. 

Among  the  indications  which  throw  light  ui>on  this  important  ipies- 
tiouy  in  advance  of  thoixuigh  explonitions,  are  the  traces  of  extensive^ 
cheinicaJ  changes  in  the  vein  and  adjacent  rock,  and  especially  the  traces 
of  superficial  d(H:om]K>sition  by  meteoric  agencies.  The  valuabh*  metal, 
>5ucli  as  Hilver  or  copper,  may  hi«kve  been  almost  entirely  removed  by  thes(5 
changes;  but  the  indications  of  its  presence  may  remain.  This  is  the 
Mgniticance  of  the  *•  iron  hat''  or  gossan  which  forms  the  outcrop  of  many 
valoable  copper,  silver,  and  gold  veins.    The  changes  aV>ov\i  ww^^iY  Vnv\^ 

H.  Ex.  Doc.  2U7 30 
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in  most  vt'ins,  consist  in  oxidation  or  cliloriuatiou,  solution  and  i-omoval 
of  some  Ij^rodients,  and  .souietiuios  reduction  and  precipitation.  Tlii» 
the  gossan  outcrops  are  i»roduccd  by  the  oxidation  of  sulphurets,  &c.. 
and  tlie  removal  of  soluble  8ul])hates.  Sometimes  these  soluble  saUs  :ire 
a;?ain  preciipilated  below,  as  in  Tennessee'  and  Virginia,  wliere  i>ercolat- 
in{j:  surface  waters  liave  oxidized  pyritic  ileposits  to  gossau,  and  carried 
the  copi)er  sulphates  down  in  solution  to  the  lower  drainage-level,  wlici¥ 
they  have  been  ])recipitated  b^^  iron  or  organic  substances  as  a  zone  of 
*'"  black  c()i)per."  i  n  many  cases  the  water-line,  or  line  of  deepest  drsunaj,^ 
for  surface  w^iiers,  is  characterized  by  a  barren  zone  in  the  vein.  Tliis 
is  call(*d,  in  some  localities,  the  cap-i'ock;  but,  like  the  alleged  regular 
svstems  of  chinmcvs  of  ore  in  veins,  its  universal  occurrence  is  hv  »o 
means  jiroved.  Miners  in  CoIohmIo,  for  instance,  call  all  barren  sections 
of  a  vein  cai)-ri)ck,  while  every  body  of  good  ore  is  a  chimney;  and  tln!» 
is  about  all  that  science  could  safely  say  in  the  case.  The  occurrence  of 
relatively  barren  spaces  in  veins  is  inevitable  and  universal.  It  isdis- 
ciuu'aging  to  the  exi>cctation  of  future  success  or  not,  acconling  to  the 
size  antl  metalliferous  character  of  the  vein.  On  the  Comstock  vein,  for 
install  ••*,  the  extent  ami  numl>er  of  the  ore-bodies  already  explored,  for- 
bids the  supposition  that  the  vein  is  barren  in  depth,  while  the  extent 
and  number  of  the  barren  spaces,  already  explored,  justifies  the  n\^iTV- 
hcnsion  that  the  alternaticms  of  rich  ami  poor  gi'ound  in  depth  will  be 
on  an  cifually  large  s<;ale. 

(,-haracteristi(^  tor  veins  are  the  selvages  or  layers  of  clay  (fliifean) 
along  the  walls.  These  are  sometimes  wanting  in  tnie  veins ;  but  n^ver, 
so  far  as  1  know,  are  they  found  distinctly  devc^loped  in  l)eds.*  They 
I'csult  fj'om  Hk*  iH'rcolation  of  water  along  the  walls,  the  pressure  and 
slight  movement  of  the  latter,  and  the  chemical  changes  eausetl  alonj: 
tiie  jdane  i)f  contact  between  vein  material  and  country-roek.  In  some 
districts  they  are  called  *^  gouges,''  because  they  enable  the  miner  to 
Aviu'k  with  a  i)l('k  between  the  vein  and  the  wall,  and  so  to  expose  a  siilr 
surface,  which  greatly  facilitates  blasting  out  the  vein.  Tht»  mother  hwle 
of  California  is  noted  Ibr  the  wide  gouge  along  the  foot-wall.  The  vein 
is  thus  easily  srri])])eti,  and  large  <piantities  i>f  (juartz  nve  thrown  l»v  a 
single  blast.  I  saw  a  piece  weighing  about  25  tons,  in  the  Amador  mine, 
thrown  down  in  this  way:  and  much  larger  quantities  have  been  lilted 
and  loosened  by  single  blasts  in  that  mine. 

in  con(;luding  this  ])rolonged,  yet  merely  outlined  discussion  of  veins, 
1  would  once  more  urge  the  suggestion  which  constitutes  its  most  im- 
portant feature,  and  for  the  sake  of  which  I  have  written  the  wlnde.  It 
is  the  vital  necessity  of  less  general  theory  and  more  i)articular  stndy. 
Engineers  in  i>ractice  might  well  throw  away  half  their  notions  ah«Mit 
all  veins,  and  substitute  a  clear  and  detinue  compn^hension  of  finmr 
veins.  Our  country  will  (icrtaiidy  alford  new  and  striking  facts  in  tliis 
dc|»artnient  of  science;  but  they  must  be  observcMl  carefully,  and  not 
st»ize<l  upon,  to  be  lU'cssed  into  the  support  of  crude  generalizations  or 
}M'cconceiv4Ml  theories.  Our  mineral  deposits  represent  all  classics  and 
all  modes  of  formation,  and  will  not  be  ranked  under  any  man's  pet 
hypothesis.  Meanwhile,  for  their  suc<»essful  exploitJftion,  it  is  sutlicietit 
and  essential  to  rely  u])on  the  acknowledged  princriples  of  safe  and  wi>e 
engineering,  and  ujxni  faithful  an<l  intelligent  local  observations. 

Jpvdti  and  neatnH, — Veins,  as  we  have  sccmi,  an^  characterized  to  the  eye 

'  HjmIs  liiMjily  liltr'd.  wo  ns  to  havr  maintriined  for  an  iiuh'liiiitr  [loriod  :i  iiositiuM  iiki' 
T!i:it  of  most  vriiiM,  an>  soiiK^tinuvs  obsorvcd  to  h;^v«'  a  sort  of  st'lvu^jfs;  but  tlnTi*  is  um 
natural  Hvparation,  in  most  nises  along  the  walls,  any  nioro  tlian  in  the  strata-i:h\-iva;:i'>^ 
of  th«'  <l('iK)sit  itsolt".     Hence,  such  hods  may  shovr  lluccau  anywhere  in  thrir  iiuihs. 
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e  miner  by  the  following  signs:  sheet-fonu;  linear  extension  in 
1  and  depth ;  generally  steep  dip ;  irregularity  of  ore-distribution ; 
>n8  with  other  imrallel  or  intersecting  veins ;  and  indications  of  a 
>a8  fissure,  filled  w^ith  matter  of  later  origin  than  the  country-iHK^k. 
Is,  on  the  other  hand,  while  they  have  the  sheet-form,  approach 
orizontal  plane  in  their  original  position,  (though  they  are  tilted 
)ver  the  inclosing  rocks  are  also  tilted,)  have  no  particular  conuec- 
rith  other  paralM  beds,  (since  these  must  be  older  or  younger, 
ling  to  their  position  above  or  below,  but  never  of  the  same  age,) 
in  their  ores  or  valuable  minerals  more  evenly  distributed.  They 
"cquently  faulted  by  cross-fissures,  but  cannot  themselves  be  the 
of  faultB  in  other  deposits.  The  principal  ores  occurring  in  beds 
lose  of  iron,  copper,  lesid,  zinc,  and  sulphur.  Many  gold  deposits 
i  southern  States  are  probably  beds — ^that  is,  layers  of  tlie  country- 
distinguishable  from  the  overlying  and  underlying  strata  by  their 
er  proi)ortion  of  quartz  and  gold.  Beds  of  valuable  minerals  are 
Bntiy  found  in  the  form  of  basins,  or  in  lenticular  form,  thinning 
[\  all  sides.  They  have  also  their  variations  in  thickness  and  dip; 
lese  are  much  less  common  and  less  violent  than  those  of  veins, 
are  also  subject,  like  veins,  to  internal  metamorphosis,  by  meuns 
5mical  reactions,  percolating  waters,  &c. 

ss-deposits  are  still  more  various  in  their  methods  of  formation  than 
.  Both  the  prepanitiou  and  the  filling  of  the  mold,  so  to  s]>eak, 
iave  taken  place  in  many  different  ways.  Some  masses  are  de]>os- 
lemically  and  geologicaliy  analogous  to  those  of  veins,  except  that 
liave  taken  place  in  caves  or  irregular  spaces  in  the  rocks,  not 
es  in  the  usual  sense.  Thus  the  lead  ores  of  Illinois,  many  iron 
in  dolomite  and  limestone,  &c..  Other  mass-deposits  are,  strictly 
ing,  networks  of  small  veins;  as,  for  instance,  the  chrome-iron  ores 
nnsylvania.  Others  are  jjroduced  by  the  i>enetration  of  nietallil- 
solutions  into  porous  or  decomposable  n)cks,  and  the  gradual 
agnation  of  the  latter.  Finally,  a  mass-deposit  may  l^  the  rc\sult 
re  than  one  of  these  processes.  It  is  even  more  emphatically  true 
3se  deposits  than  of  veins  that  each  example  needs  to  l>e  studiiMl 
«lf.  There  are  no  general  rules  which  will  serve  to  guide,  either 
^  discovery  or  in  the  exploration  and  working  of  8U(?h  dei>osits. 
nregnations  are  to  be  considered  as  in  some  sense  a  variety  of  nnuss- 
lits.  Their  characteristic  feature  is  the  absence  of  defined  limits- 
are  limited  for  the  miner  by  the  gradual  decrease  in  richness,, 
ing  finally  a  pouit  where  it  will  not  pay  to  work  them.  They  l^wt- 
;ly  accompany  other  ileposits  as  a  sort  of  indefinite  boumlarj-;  but 
also  occur  independently.  The  silver  deposits  of  White  Pine  are 
claissed  (so  far  as  I  can  at  present  decide)  as  masses  and  impregna- 
iu  certain  strata  of  the  limest4)ne.  The  Eberhardt  mine  ilhK^trates 
ict  that  deposits  of  this  kind  may  be  faulted  as  well  as  veins.  1  hi^ 
deposit  of  the  Eberhardt  is  sharply  cut  oil*  on  the  north,  and  less- 
•ly  on  the  south,  by  what  seem  to  be  cross- fissures.*  The  uneer- 
r  under  which  the  miner  labors  as  to  the  extent  and  form  of  mass- 
lits  is,  as  Cottu  well  remarks,  fortunately  counterbalanced  by  the 
ly  large  dimensions  of  this  class  of  de])osits,  and,  as  I  would  add,. 
e  companitive  small  depth,  and  the  consequent  ease  and  cheapness, 
traction  and  of  exploration.  All  these  points  are  illustnited  in: 
e  Pine. 
?sing  over  without  further  remark  the  subject  of  pockets  and  small 

i  chapter  on  White  Pine. 
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segregations,  I  will  close  this  chapter  with  a  general  list  of  the  occur- 
rences of  the  precious  metals. 

Oold  occurs  in  veins,  beds,  and  pockets;  in  impregnations  of  rocks, 
(slate^  granite,*  &c.;)  in  placers,  &c.;  ordinarily  native,  but  frequently 
associated  witii  sulphur,  arsenic,  &c.,  and  accompanying  silver,  copper, 
or  iron. 

Platinum  is  distributed  similarly,  but  has  never  been  profitably  ob- 
tained, except  from  placers. 

Silver  is  found  in  veins,  beds,  nests,  masses,  impregnations,  &e., 
rarely  native,  and  not  generally  in  ores  of  silver  only,  but  rather  as  nn 
accidental  constituent  of  lead  and  copper  ores.  Large  portions  of  the 
silver  belt  of  the  United  States  are  characterized  by  unusual  purity  of 
silver  ore  and  freedom  from  base  metaL  I  think  it  likely,  however,  that 
this  distinction  will  vanish  in  depth.  Even  at  present,  the  ores  sent  to 
mill  are  in  most  cases  kept  free  from  base  metal  by  throwing  away,  in 
sorting,  the  base-metal  compounds.  The  utilization  of  the  base  metals 
themselves,  or  at  least  the  economical  treatment  of  their  argentiferoas 
ores,  is  necessary  to  permanent  prosperity  in  silver-mining. 

*  I  have  Been  gold  disBemhiated  in  tme  tribasio  granite  from  Bouthem  Califonii«t 
and  a  similar  instance  is  reported  to  me  from  Mammoth  districty  Nevada ;  but  in  the 
latter  case  I  hare  some  reason  to  doubt  the  nature  of  the  granite  and  its  actual  im- 
pregnation. 
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INTRODUCTORY. 


OHAPTEB  LXUI. 

THE    MANUFACTURE    OF    MINING    MACHINERY    IN    CALI- 
FORNIA. 

The  great  demand  for  mining  implements  of  all  kinds  which  attended 
the  sudden  development  of  gold  mining  in  Caliibmia  was  at  first  sup- 
plied from  the  Atlantic  States  and  from  Earoi>e.  Some  of  the  first 
quartz  mills  erected  in  the  State  were  im]>orted  from  England.  Kelics 
of  them  may  still  be  found  in  Grass  Valley  and  on  the  3Iariposa 
Xlstate.  But  this  dei)endence  upon  eastern  and  foreign  workshops  did 
not  long  continue ;  founderies  and  machine-shops  were  started  in  San 
Prancisco,  and  their  extent  and  number  has  been  increased  to  keep  pace 
with  the  rapid  enlargement  of  the  mining  field  of  the  Pacific  sloiie. 
With  the  constantly  increasing  discoveries  of  new  districts,  and  the  ojien- 
Ing  of  new  sources  of  gold,  silver,  and  copper,  the  demand  for  machinery 
has  been  enormous  and  peremptory.  But  it  has  been  most  succesfully 
met  by  the  mechanical  engineers  of  the  Pacific  sloi)e.  Their  work  is 
characterized  by  great  l>oldness,  independence  of  precedent,  ingenuity 
and  originality' ;  and  they  to-day  furnish  some  of  the  best  machinery  in 
the  world  for  certain  departments  of  the  art  of  mining. 

The  directions  in  which  the  greatest  advance  has  been  made  are: 
1.  The  improvements  in  breakers,  stamp-]>atteries,  &c.,  and  the  substi- 
tution of  iron  for  wood  in  stamps  and  ore-dressing  and  concentrating 
machines.  2.  The  manufacture  of  pans  for  grinding  and  amalgamating. 
^  The  introduction  of  silvered  and  amalgamated  copper-plates  for  sav- 
ing gold  and  quicksilver.  4.  The  art  of  placer  mining  has  been  revolu- 
tionized ;  cumbrous  and  slow  working  hand  machines  have  given  way  to 
gigantic  operations  which  in  their  extent  and  effect  approach  those  of 
Ifature.  The  under  current  sluice  is  but  one  of  the  improvements  to 
which  the  development  of  this  art  ha«  led. 

The  effects  of  the  discoveries,  and  of  the  improvements  following  them, 
have  been  wide-spread.  Invention  and  production  have  everywhei-e 
been  stimulated.  Attention  has  been  steadily  directed  to  the  invention 
of  machines  to  be  substituted  for  hand  labor, "esi>ecialiy  in  rock-drilIin;r, 
and  to  the  improvement  of  explosives,  all  tending  to  diminish  the  cost 
of  moving  rock  and  extracting  the  precious  ore.  ]iU>ck-drilling  machines 
bave  passed  through  a  great  variety  of  modifications  in  the  United 
States,  and  the  Leschot  diamond  drill,  which  originated  in  Fninee.  hen^ 
^^Qds  its  greatest  development  and  its  most  general  and  successful  prsic- 
tical  application. 

The  iron  founderies  and  machine-shops  of  San  Francisco  have  been 
Unstained  chiefiy  by  the  demand  for  mining  machinery,  and  were  most 
^uimerous  and  successful  in  18C5  and  18GC,  during  the  period  of  greatest 
^{tansion  in  prospecting  and  mining,  and  the  formation  of  com[>auies 
to  develop  claims  and  mining  ground  in  all  directions.  The  value  of  the 
^^istings  produced  at  these  founderies  in  the  year  1806  is  estimated  vvx 
little  less  than  two  millions  of  doUarSi  the  greater  portvon  >)^\iv^  l^'t 
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quartz  mills  and  mining  machinery.  There  were  then  thirteen  establieih- 
nients  in  full  oi>eration,  employing  about  1,000  men.  The  number  of 
large  establishments  now  in  operation  is  somewhat  less.  In  addition  to 
the  works  in  San  Francisco,  there  are  founderies  in  the  other  large  cities, 
as  Sacramento,  Stockton  and  Marysville,  Nevada  City,  and  at  nearly  all 
the  chief  mining  centers,  where  mills  are  built,  shoes  and  dies  cast,  and 
repairs  made. 

The  principal  establishments  in  San  Francisco  at  which  mining  ma- 
chinery is  manufactured  are  the  Union  Iron  Works,  the  Pacific  Iron 
Works,  the  Vulcan  Iron  Works,  the  Miners'  Fouudery,  and  the  Golden 
State  Iron  Works. 

The  lirst  named  is  the  pioneer  establishment,  having  been  founded  in 
the  year  1840,  by  the  ^Messrs.  Donahue  Brothers,  upon  a  very  limited  scale, 
from  which  it  has  grown  to  be  the  largest  and  best  appointed  on  the 
coast.  At  the  commencement,  the  blast  for  melting  was  produced  by  a 
blacksmith's  bellows,  and  tlio  tools  and  materials  were  few  and  imper- 
feet.  At  present,  there  are  in  the  machine-shop  twenty -five  lathes,  eight 
planers,  and  much  powerful  drilling,  cutting,  gearing,  and  shaping  ma- 
chinery. One  of  the  planers  is  the  largest  in  the  State,  The  smitheiy 
is  provided  with  a  fifteen-ton  steam  hammer  for  forging  large  work,  and 
the  boiler  department  has  automatic  punching  and  riveting  machines. 
The  main  building  is  of  bri(;k,  three  stories  high,  with  a  frontage  of  187} 
feet,  and  a  depth  of  120  feet.    About  300  men  are  employed. 

The  Pacific  Works  were  started  in  1850.  In  1867  they  worked  up  700 
tons  of  pig  iron,  350  tons  of  bar  and  plate  iron,  with  700  tons  of  coal; 
and  the  value  of  the  ]>roduct  was  $300,000. 

The  Vulcan,  in  18G7,  worked  up  1,200  tons  of  pig  iron  and  200  tonsof 
bar  and  round  iron. 

This  brief  mention  of  some  of  the  more  importiint  of  the  machine  mak- 
ing establishments  will  serve  to  give  a  general  idea  of  the  capacity  of 
the  coast  for  the  production  of  mining  machinery. 

California  not  only  manufactures  mills  and  machinery  for  the  Pacific 
slope,  for  Nevada,  Idaho,  Oregon,  Washington,  and  Arizona,  but  exports 
to  British  Columbia,  Mexico,  Central  America,  South  America,  Colorado, 
North  Carolina,  and,  to  some  extent,  to  Australia.  Its  stamp-mills  for 
gold  quartz  crushing  are  superior  to  any  other,  and  are  regarded  as 
models  to  be  followed.  There  is  no  country  where  so  much  money  and 
effort  has  been  expended  in  so  short  a  time  in  experimenting  with,  and 
perfecting,  the  various  machines  used  in  mining;  and  although  it  may 
be  said  that  there  has  been  a  great  waste  of  material  and  money  in  the 
headlong,  blundering  way  in  which  the  progress  has  been  made,  itmusfc 
be  admitted  that  the  result  on  the  whole  is  more  satisfactory  than  it^ 
would  probably  have  been  by  this  time,  if  every  problem  had  been  the 
subject  of  slow  and  (careful  deliberation.  The  great  value  of  time  and 
labor  in  these  new  and  rapidly  expanding  metidliferous  regions  is  to  be 
considered,  and  likewise  the  enormous  rates  of  interest,  ranging  from 
twelve  to  thirty-six  per  cent,  per  annum ;  the  great  cost  of  transporta- 
tion, ranging  from  five  to  twenty -five  cents  per  pound ;  and  other  con- 
ditions very  different  from  those  in  older  mining  regions,  so  that  it  i3 
not  possible  to  make  any  just  comparison  between  the  one  and  the  other 
without  giving  a  fair  consideration  to  these  peculiar  and  difficult  circum- 
stances under  which  the  development  has  been  made. 

In  the  following  notices  of  the  mechanical  appliances  of  mining  the 
attempt  has  not  been  made  to  give  a  complete  description  of  them  alL 
Neither  time  nor  the  space  allowed  permitted  this ;  but  it  has  been  tho 
endeavor  as  far  as  posi^ible  to  describe  the  machinery  and  apx>aratas  of 
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mining  now  in  nse  on  the  Pacific  Q}ope,  and  to  add  snch  notices  of  ma- 
chines osed  abroad  for  similar  porposes,  and  to  make  soch  comiiarisons 
as  would  be  likely  to  interest  and  instruct  those  engaged  in  mining, 
and  to  fhmish  the  dala  for  a  general  reply  to  the  natural  iuquir>',  what 
is  the  position  of  the  United  States  in  this  respect,  compared  with  thai 
of  Euroi^ean  countries. 

The  writer  desires  to  make  special  acknowledgment  to  the  Union  Iron 
Works  of  San  Francisco  for  drawings  of  stamp-mills,  hoisting  works,  and 
other  machinery,  from  which  many  of  the  illustrations  have  been  reduced 
for  these  i^ges.  He  is  also  indebted,  for  valuable  information,  to  3[r. 
Irving  yL  Scott,  to  3Ir.  Moore,  of  the  Vulcan  Foundery,  and  A.  S.  Hal- 
lldie,  esq.,  president  of  the  Mechanics'  Institute. 

For  iufurmation  concerning  the  machinery  now  in  use  abroad,  he  has 
consulted  his  own  notes  \x\iou  the  machinery  at  the  Paris  Exposition,  and 
elsewhere,  and  the  works  of  Bnrat  upon  the  machinery  of  the  Belgian 
and  French  collieries.  Having  recently,  in  part,  rewritten  the  report 
upon  mining*  in  the  series  of  reports  upon  the  Paris  Exposition,  he  has 
felt  at  liberty  to  make  free  use  of  those  pages  and  of  many  of  the  illus- 
trations, electrotyped  copies  of  which  had  been  secured  for  the  purpose. 

*  Braort  on  mining  and  the  mechanical  preparation  of  oreSy  hy  Henry  F.  Q.  D'Aligny' 
Mid  Alfred  Hnety  F.  Gejler,  and  C.  LepainiieQr.  Waahingtoa :  Government  Pcintii^ 
Office.    IdTO. 


nON  L— AGENCIES  AND  INSTRUMENTS  OP 
BREAKING  DOWN  ROOKS  AND  ORES. 


CHAPTEB  LXIV, 

WATER— HYDRAULIC  MINING. 

»lacer  miner  avails  himself  of  the  results  offerees  whieh  have  been 
for  unnumbered  ages.  Frost,  ice,  and  mountain  toiTenta,  aided 
lecay  of  rocks,  have  broken  down  the  veins  and  liberated  the  gold, 

it  distiibuted  under  the  gravel  and  sand  in  the  beds  of  ancient  and 
or  streams.  The  force  required  for  breaking  up  the  roi*ks  and  veins 
n  expended  and  the  work  of  the  placer  miner  is  rather  to  clean  up, 
est,  what  nature  has  already  mined  for  him.  But  the  operations 
ire  have  been  so  vast,  and  so  gigantic  have  been  the  deposits 
•y  rivers  and  floods,  that  the  pick,  shovel,  and  pan  are  inadequate 
profitable  collection  of  the  gold,  and  other  mechanical  appliances 
ught  to  bear.  Powder  and  nitro-glycerine  are  used  to  blow  up 
integrate  the  deep  and  consolidated  deposits ;  water  under  pres- 
made  to  undermine  and  wash  away  high  banks  of  gravel  ]  power- 
les  and  hoisting  apparatus,  and  for  some  of  the  harder  cemented 
massive  stamp-mills,  are  required. 

ater  was  Nature's  principal  instrument  in  preparing  these  earth 
1),  so,  also,  is  water  the  surface  minei*'s  great  agent  for  breaking 
nd  reassorting  them.  It  is  brought  to  bear  directly  u])ou  the 
Is,  either  with  the  momentum  it  acquires  in  falling  from  a  consid- 
ilevation,  or  with  the  gentler  force  of  a  shorter  fall  as  it  runs  down 
ig  channel.  The  first  is  the  hydraulic  process,  and  the  second  is 
.  The  operation  of  the  first  is  to  break  and  disintegrate,  and  of 
)nd  to  separate,  assort,  and  concentrate.  In  hydraulic  mining, 
)  are  necessarily  connected  and  form  one  continuous  operation, 
ailing  through  pipes  from  a  height  of  from  100  to  200  feet  is  deliv- 
rough  nozzles  in  continuous  streams  against  the  base  of  a  bank 
1.  It  undermines  the  bank ;  the  overhanging  masses  fall  to  the 
d  are  broken  apart  and  loosened ;  the  water  penetnites  every 
ad  i)ore;  large  boulders  are  thrown  aside  like  pebbles ;  the  whole 

stored  and  mingled,  while  the  accumulated  waters  flow  away 
le  slope  tliick  with  sand  and  earth,  leaving  the  larger  boulders 

gold  resting  clean- washed  upon  the  surface  of  the  bed-rock, 
process  is  applicable  wherever  deposited  have  accumulated  to  such 

upon  the  lower  stratum  holding  the  gold  that  they  cannot  be 
ically  removed  by  digging.  For  its  successful  operation  there 
essential  conditions:  first,  sufficient  head  or  height  and  quantity 
:;  second,  a  rapid  fall  or  slope  from  the  base  of  the  bank,  so  that 
5r  will  flow  swiftly  away  and  carry  the  loosened  gravel,  sand,  and 
ith  it.  In  Caliibrnia  there  is  comparatively  little  difficulty  in 
g  these  conditions  by  an  adequate  exi)enditure  of  money.  The 
)untains  give  numerous  streams  flowing  toward  and  across  tho 
^on,  and  the  deep  valleys  and  ravines  permit  of  ample  fall  and 
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draiiiaj?o.  But  the  Rtreams  have  to  be  diverted  from  their  courses  and 
carrit'd  in  ditches  aud  lliimo»  for  many  miles  along  the  hillsides,  while 
in  most  cases  tlie  best  gold  dei>osits  ai*e  in  trough-like  or  basin-shaped 
depressions,  hemmed  in  by  ro<;ky  walls,  through  which  artiiicial  outlets 
must  be  cut,  so  as  to  give  the  requisite  drainage. 

Thus,  when  the  position,  depth,  and  richness  of  a  deiK>sit  are  ascer- 
tained, and  it  is  decided  to  work  it  by  the  hydraulic  method,  tlw  lirst 
operation  is  to  provide  an  outlet  for  the  water.  This  is  done  by  cutting 
a  tunnel  through  the  rim-rock  from  an  adjoining  ravine  or  valley,  sous 
to  tap  th(^  lowest  ]>art  of  the  ba.sin,  aud,  if  possible,  to  secure  a  vertical 
fall  of  iil'ty  to  one  hundred  feet  from  the  base  of  the  deiH)sit.  Such  tou- 
uels  are  usually  costly  and  laborious  undertakings;  they  require  great 
engineering  skill  for  their  proiK»r  projection,  and  often  mau>'>ear8of 
time.  In  driving  s<mie  of  the  longer  tunnels,  from  five  to  sc^ven  years 
have  been  consumed  and  an  ex]>enditnre  of  from  $10  to  $60  ])er  linear 
foot  in<*urred.  They  vary  in  length  from  a  few  hundred  feet  to  a  mile, 
and  are  usually  from  six  to  eight  ieet  in  width  by  seven  in  height. 

MINING  DITCHES  IN  CALIFORNIA. 

In  the  year  1867  there  were  5,328  miles  of  artificial  water-courses  for 
mining  purposes  in  the  State  of  California,  besides  the  subsidiary  ; 
branches,  estimated  at  over  800  miles  more.  These  water-courses  are 
ditches  cut,  wherever  possible,  into  the  earth  of  the  hillsides,  and 
crossing  rocky  points  and  deep  valleys  by  means  of  flumes,  or,  better,  in 
ii'on  pipes.  The  ditches  are  usually  about  eight  feet  wide  at  the  top,  six 
at  the  lx)ttom,  and  three  feet  deep.  The  grade  varies  from  twelve  to 
eighteen  fet^t  to  the  mile.  Formerly  flumes  were  constructed  on  a  large 
sciiU?  and  at  great  cost;  but  now  large  sheet-iron  pipes  are  substituted 
with  great  advantage  in  durability  and  economy.  Some  of  the  flumes 
were  of  great  length  and  height;  one  near  Big  Oak  Flat,  in  Tnolnniue 
County,  being  1,300  feet  long  and  a  part  of  it  256  feet  above  the  surfiice 
and  supported  upon  wooden  towers.  Upon  the  Truckee  ditch  there 
were,  at  one  time,  13  miles  of  flume,  eight  feet  wide  and  four  feet  deep, 
hung  ui)on  the  side  of  a  dee])  canon.  Upon  the  Pih)t  Creek  ditch  there 
was  one  i)iece  of  flume  300  feet  hmg  and  95  Ieet  high. 

Tlu^  boards  used  for  nmkingflumes  are  usually  from  one  and  a  quarterto 
one  and  a  half  inch  thick.    They  are  laid  down  rough  and  then  battened. 
Sills  are  placed  at  intervals  of  two  and  a  half  feet,  with  posts  and  a  cnpfor 
the  su])port  of  the  flume-box.    The  sills  ai'e  four  in«hes  square,  the  iwsts 
tliree  by  ibur,  and  the  caps  one  and  a  half  by  four  inches.     In  addition 
to  the  first  cost  of  a  flume,  it  is  expensive  to  keep  in  repair,  and  is  MAk 
to  a  great  many  accidents.    It  may  be  burned  or  blown  down,  and  if  it 
is  left  dry  for  several  months,  all  the  boards  curl  up  and  split  so  that  ' 
they  cannot  be  used  again.    It  is  said  that  the  impairs  of  a  flume  cost  : 
90  per  cent-,  more  than  those  of  a  ditch.    For  all  these  reasons,  flumes  i 
are  not  now  constructed  where  they  can  jiossibly  bo  avoided,  and  iron  \ 
pipes  are  substituted.    These  pipes  are  made  of  stout  sheet-iron  or  i 
boiler-iron,  and  vary  in  size  from  10  to  40  inches  in  diameter,  according  i 
to  the  (luantity  of  water  to  be  carried.    From  7  to  11  inches  is  a  commoB  ^ 
diameter  for  the  smaller  pii>es,  and  these  are  made  of  No.  20  iron.   A  !• 
sheet  two  feet  wide  and  six  feet  long  will  make  two  joints  of  ll-ind  * 
pipe.    These  joints  are  put  together  to  form  sections  20  feet  long,  and  ^ 
these  sections  are  united  upon  the  ground  and  secured   by  meaai  i 
of  strong  wire  wound  around  two  projecting  ears  or  hooks  of  iron,  one  ■ 
upon  each  section.    The  whole  pipe  is  also  flrmly  fasten^  to  the  surface 
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)08ts  securely  set  in  the  (ifrouud,  to  prevent  its  weight  from  carrying 
>wn  the  steep  slopes.  The  examples  of  the  saccessful  use  of  pipes 
larrying  water  across  depressions  and  i-avines  are  numei*ous.  (Jpou 
South  Fork  Canal,  in  Eldorado  County,  a  pipe  is  uschI  to  carry  50 
les  of  water  across  a  valley  1,600  feet  wide  and  190  teet  deep.  Tins 
)  is  10  inches  in  diameter,  the  iron  about  one-sixteenth  of  an  inch  thick, 
the  supply  end  is  ninety  feet  higher  than  the  deliver}-.  On  the 
elsior  Company's  ditch,  near  Smartsville,  there  are  five  miles  of  low 
le,  0,<K)0  feet  of  40.inch  piiKJ,  3,000  feet  of  L>0.inch  pipe,  and  lialf  a 
i  of  38-inch  pi|>e.  The  40-inch  pii)e  crosses  a  depression  150  I'eet 
>,  and  with  a  head  of  thirty-two  feet  carries  2,500  inches  of  water. 
»u  the  Dutch  Flat  ditch  there  are  3,500  feet  of  31-inch  iron  ])ii>e  and 
feet  of  32-iuch  pii)e. 

\ie  aggregate  cost  of  the  ditches  in  California  for  the  supply  of  water 
»port4^  as  $15,575,400.*  They  are  generally  built  by  companies  and 
ed  distinct  from  the  mining  companies;  and  the  water  is  sold  to  the 
era  at  so  much  i>er  inch  i>er  day  of  ten  hours. 

THE  3nNEB'S  INCH   OF  WATER. 

tie  miner's  inch  of  water  is  not  a  very  definite  and  fixed  qnantity,  for 
methods  of  delivering  it  differ  in  diflTerent  places.  It  varit*s  ac- 
liug  to  the  pressure  or  head  and  the  height  of  the  aperture.  Usually 
pressura  is  six  inches,  and  the  aperture  is  a  horizontal  slit  one  inch 
I  and  about  twenty-four  inches  long,  which  can  be  closed  to  any  de- 
1  degree  so  as  to  leave  an  oi)ening  one  inch  long,  giving  one  inch  of 
sr,  or  ten  or  twelve  inches  long,  giving  corresponding  numbers  of 
.68  of  water.  It  is  thus  usual  to  consider  the  miner's  inch  as  that 
itity  which  will  piiss  tlirough  an  oi>ening  of  one  square  inch  area 
sr  a  mean  pressure  or  heiid  of  six  inclies.  The  quantity  discharged 
I  such  an  opening  (one  miner's  inch)  in  twenty-four  hours  is  equal  to 
4  cubic  feet.  A  cubic  foot  is  equal  to  7.49  United  States  gallons,  or 
by-eight  miner's  inches. 

16  Eureka  Lake  and  Canal  Company  deliver  water  through  an  aper- 
two  inches  high  and  under  a  ))ressure  of  six  inches.  The  amount 
leered  by  them  through  an  aperture  twenty  inches  long  and  two 
es  high  is  considewnl  to  be  forty  inches.  U|>on  the  Excc^lsior  ditch, 
also  upon  the  Sear's  ditch,  water  is  delivered  under  a  pressure  of 
inches,  measured  from  the  center  of  the  orifice.  Upon  the  Moke- 
ae  Hill  and  Campo  Seco  ditch,  water  is  delivered  under  a  pressure  of 
inches.  The  PhiBuix  ditch  Company  deliver  it  through  an  orifice 
e  inches  high  and  under  a  [>ressure  of  four  inches  over  the  orifii^e. 
»n  the  Gold  Hill  ditch,  El  Dorado  County,  a  miner's  inch  lias  been 
sured  out  through  an  orifice  two  inches  high  and  an  inch  wide  under 
ar-inch  pressure.  Another  ditch  in  El  Dorado  County  has  sold  for 
inch  of  water  the  amount  that  escapes  through  an  orifice  tliree 
les  high  and  an  inch  wide  without  pressure. 

t  Smartsville  water  is  sold  with  a  head  of  nine  inches  with  a  four- 
I  opening  125  inches  long,  gi\ing  11.8  per  cent,  for  an  ^^  iuch  "  more 
I  is  usutUly  given.  The  quantity  discharged  through  an  opening  fimr 
«s  deep,  with  a  nine-inch  head  over  the  middle  of  the  opening  with 
eoefficient  of  discharge  =.0015  is  106.0  cubic  feet  per  hour,  or  1.77G7 
ifi  feet  per  minute. 

"  head  of  water"  is  500  inches  daily  for  ten  hoars,  and  is  the  quan- 
rcquired  for  a  first-class  hydraulic  operation. 

*  Loiislcy's  Diroctory,  1867. 


478     MINES  AND  HININQ   WEST   OF   THE   ROCKT  MOUNTAINS. 

The  distributiou  of  tlie  water  to  the  hose- pipes  is  gencraUy  by  a  side 
iron  i)ipe  lc;idiug  from  the  main  pipe  or  reservoir,  and  connecting  at  the 
bottom  with  a  strong  cast-iron  box.  This  box  is  provided  with  open- 
ings in  dittcrcnt  directions,  to  which  the  smaller  pii)es  ai-e  iitted:  and 
these  again  connect  with  flexible  csinvas  hose,  strongly  made  anu  cov- 
ered with  netting  and  bound  at  intervals  with  iron.  They  terminate  in 
brass  nozzles  with  orifices  from  two  to  three  inches  in  diameter. 

ECONOMY  OP  THE  HYDRAULIC  PROCESS. 

It  is  not  easy  to  estimate  the  average  cost  of  washing  by  the  hydrau- 
lic process.  It  requires  not  only  very  careful  measurements  of  the  bulk 
of  the  materials  removed,  an<l  of  the  amount  and  pressure  of  the  water 
used,  but  the  nature  of  the  material  must  be  taken  into  the  accouut, 
whether  hard  or  sott,  ceniented  or  loose  gnivel,  sand  or  stiff  clay ;  for  tlie 
rate  of  progress  will  vary  givatly  according  to  the  resistance  of  the  ma- 
terials to  the  disintegrating  or  moving  action  of  the  water.  The  follow- 
ing, from  a  ivi)ort  made  by  the  writer  in  1859,  may  here  be  cited  as 
showing  the  estimate  at  that  time  of  the  value  of  the h3^draulic  method 
compared  with  hand  labor : 

Aha  labor-saving  proccsH  tho  results  of  this  inethml  compare  favorably  with  those 
attuiiRMl  hy  machinery  in  tlio  various  depart nionts  of  huniau  industry  when*  loaunul 
labor  Lias  Immmi  8U|K^TH(Hled.  With  one  ]>i]M'  of  an  inch  and  a  half  or  two  iucUets  a]KT- 
tun^  and  a  preasure  or  head  of  ninety  feet,  a  boy  can  excavate  and  wash  ail  mnch  auril- 
enms  eartli  in  one  day  as  could  ten  or  fifteen  men  without  its  aid.  It  is  e-owmou  to  es- 
timate the  work  of  a  pipe  as  equal  to  tli<;  lalior  of  t^iu  men  ;  in  sonic  locations  a  piiw  of 
the  sixe  mentioned  mi^iit  effect  nu)n'  than  twenty  men  in  the  same  time.  The  water 
is  ev«*r  artive  and  untiring,  and  works  as  nipidly  in  inaccessJIde  places  as  npciu  an  «x* 
posed  bank.  The  qnantity  of  earth  moved  will,  of  course,  vary  ^rreatly  nt  different 
places,  d('p(*uding  cluelly  upon  its  characti^r  ;  whethi^r  sjuidy,  a  mixturu  of  clay  anil 
sand,  or  clay  alone.  The  amount  of  ^ravtd  and  boulders  also  varies  greatly  in  all  gitlil 
]»lacers.  From  meaHurenients  made  la^t  yrar  in  North  Canilina,  where  a  pipe  of  Imo- 
dium size  ha<l  bwn  in  use  at  tho  WilkiTsoi:  jdacrr,  I  estiniate<l  that  with  a  head  of 
sixty  feet,  aii<l  a  pipi^  of  one  and  a  half  or  two  incln'S  in  diameter,  over  a  tliuus.-iml 
bushels  of  earth  could  be  moved  and  wiuslird  in  a  day.  If  this  estimate  is  c^mt-t, 
eai1h  which  contains  only  tin-  twenty-Uflli  part  of  a  jjrain  of  j^old,  or  about  two  millii* 
w«»rtli  ill  a  bushel,  will  i»"ty  about  twodolIai*s  a  day  io  a  pijye.  In  wash injif  by  this prrv 
ce.v*  it  i.s  esscMitial  that  tlnr  fall  or  <h?sc**nt  of  the  bed-nn'k  from  tho  point  Ikmiik  wjisheil 
should  be  sudiciently  rapid  to  iiisnre  a  swift,  current  in  the  waste  water,  so  that  it  wJl 
carry  the  loosened  siUid  and  clay  away  in  suspension  or  force  it  along  thcHluice  IntxeV 

In  California,  at  Gold  Run,  upon  the  railroad  divide  between  Bear 
Kiver  aii<l  the  North  Fork  of  the  American,  the  gravel  is  very  soft  auil 
deep;  there  is  abumlanoe  of  water  under  f^reat  pressure,  and  all  tho 
condilions  are  extrenu^ly  favorable  for  the  hydraulic  process.  It  is  not 
ne<!essary  to  spend  time  in  blastiuji^  the  hard  cemented  gravel,  as  at 
Snuirtsville,  or  to  puddU*,  as  at  La  Porte  or  at  Dutch  Flat,  to  remove 
large  boulders;  the  washing  continues  without  interruption.  Two  men 
can  do  all  the  work  in  a  claim  that  uses  300  inches  of  water.  It  is  es- 
timated there  that  one  pipe  will  break  down  as  much  gnwel  as  the 
water  in>m  three  pipes  can  wash  away  ;  while  at  Dutch  Flat  three  pipes 
ai'e  ivquiivd  to  break  down  as  much  gravel  as  tiie  water  of  one  pi}>eeau 
wash  away.  Estimating,  as  is  there  done,  an  inch  of  water  to  be  iMpiiv- 
alent  to  a  sui>ply  of  145  ponnds  per  minute,  or  8,700  iK>unds  ]>er  hour, 
it  follows  that  300  inches  supplies  15,000  tons  in  a  day  of  twelve  hours. 
Estimating  the  quantity  C4uried  away  by  tliis  water  as  eqaal  to  one-tenth 
of  its  weight  (although  onedfth  is  generally  allowed)  it  follows  that  1,500 
tons  are  moved,  or  750  tons  per  day  to  each  of  the  two  men.    It  is  not 


*  Tho  gold  placers  of  tho  vicinity  of  Dahlouega,  Georgia. 
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ipposed  that  this  result  is  uuifonnly  attained,  but  that  it  has  been  at- 
iiied  under  favorable  circumstances. 

Mr.  Laur,  during  liis  visit  to  (Jalifornia,  in  the  ser\ice  of  the  French 
ivcnimcnt,  estimated  that  with  miners'  wages  at  the  uniform  rate  of 
rcuty  francs  ])er  day,  the  expense  of  the  manual  labor  necessary  for 
>rking  one  cubic  metre  of  gravel  by  the  several  methods  usually  em- 
oyed  was  :•• 

Francs.  Centimos. 

V  the  pan  (about) 75  00 

y  the  rocker  (about) 20  00 

^'  the  l<mg  torn  (about) 5  00 

f  the  sluice  (about) 1  71 

f  the  hydraulic  washing  (about) 0  28 

3ing  twenty-eight  centimes,  or  about  six  cents  per  cubic  yard  for  min- 
g  gravel  by  the  hydraulic  method.    And  this  appears  to  include  the 
«*t  of  the  water,  for  he  states  that  during  ten  days  28,080  cubic  metres 
g^vel  were  worked  over  with  an  expense  for  :• 

Francs. 

^ater 6, 000 

annul  labor 864 

ludries  (about) 500 

Total 6,764 


From  examinations  made  by  Professor  Silliraan  of  the  quantity  of 
ater  used  and  of  gravel  washed  upon  the  Blue  Gravel  Company's 
aim  near  Smartsville,  it  appears  that  17,074,758.15  cubic  yards  of 
ater  were  used  to  wash  980,105  cubic  yards  of  gravel;  hence,  one 
ibic  yard  required  17.2618  cubic  yards  of  water,  equal  to  3,486  gallons,  t 
ne  whole  amount  paid  out  for  water  during  43  months  was  $57,261,  at 
.o  rate  of  fifteen  cents  per  miner's  inch.  The  cost  of  water  per  cubic 
ird  of  gravel  moved  is  live  cents  and  seven-tenths,  deduced  from  the 
regoing;  and  it  is  stated  by  Black  that  in  the  Middle  Yuba  district, 
i^h  the  cost  of  water  twenty  cents  an  inch,  the  cost  of  mining  a  cubic 
ird  of  gravel  is  seven  and  a  half  cents. 

TAIL  SLUICING. 

As  an  example  of  tail-sluicing  upon  a  large  scale,  the  Teaff  sluice, 
ntch  Flat,  probably  the  largest  in  California,  may  be  cited.  The  total 
ngth  of  this  sluice  is  5,500  feet;  of  this,  2,500  feet  are  5 J  feet  wide 
id  26  inches  deep,  in  a  tunnel;  and  3,000  feet  of  its  length  is  six  feet 
ide.  It  cost  $55,000,  and  was  four  years  building.  Several  companies 
»lirer  their  tailings  into  it,  with  an  aggregate  of  1,550  inches  of  water. 
tie  bottom  is  paved  with  boulders,  14  inches  deep,  and  the  grade  is  ten 
ches  in  twelve  feet;  but  it  is  believed  that  eight  inches  would  have 
5en  better.  The  descent  is  broken  at  intervals  of  120  feet  by  drops, 
•  damps,  two  and  a  half  feet  high  in  the  tunnel  and  five  feet  outside. 
Mae  serve  to  break  up  the  masses  of  cemented  pebbles,  and  thus  lib- 
ate  the  gold.  The  force  of  the  current  in  this  sluice  is  such  that 
raiders  of  rock  ten  and  fifteen  inches,  and  even  twenty  inches  in 
ameter,  are  swept  along  at  the  rate  of  nearly  ten  miles  an  hour.    This 

•  Do  la  Production  dcs  M<5t:inx  Pi^cienx  en  Californic,  &c. 

t  Reiiort  upon  tbu  iiluu  Gravel  Gold  Mining  and  Water  Company.    Incdited. 
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constant  pounding  and  attrition  of  the  paved  bottom  of  the  sluice  by 
the  rolling  rocks  and  gravel  wear  it  rapidly  away,  this  wear  being  as 
great  as  two  inches  of  depth  in  three  months;  and  half  of  the  paviDg 
stones  become  broken,  so  as  to  be  unfit  for  use. 

From  fifteen  to  twenty  pounds  of  quicksilver  are  put  into  the  sluice 
daily,  in  the  evening;  but  as  the  sluice  continually  catches  quicksilver^ 
swept  from  the  claims  above,  the  owner  is  never  obliged  to  buy  any. 
He  takes  out  more  than  he  puts  in. 

Kock  suitable  for  paving  is  selected  from  the  round  boulders  swept 
down  the  sluice.  They  arc  stopped  by  means  of  a  strong  iron  grating 
placed  across  the  sluice  in  an  inclined  position.  The  spacer  between  the 
bars  measure  eight  inches,  so  that  only  the  larger  boulders  are  arrested. 
A  Chinaman,  standing  by  the  grate,  examines  every  boulder  that  stops, 
and  saves  those  suitable  for  the  pavement. 

Among  other  notable  sluicing  oi)erations,  the  following  may  be  men- 
tioned: Hoskins's  tail-sluice,  at  Indiana  Hill  ravine,  in  sections,  the 
longest  twenty-four  feet  in  length,  with  intermediate  abrupt  pitches  over 
rocks.  There  are  fifteen  boxes,  six  or  eight  feet  wide  and  two  or  two 
and  a  half  feet  deep,  with  a  grade  of  eight  inches  in  twelve  feet 
Moody's  tail-sluice,  in  Canon  Creek,  double,  two  thousand  feet  long, 
each  eight  feet  wide  and  about  four  feet  deep.  Kinder  and  White'* 
tail-sluice^  in  the  same  caiion,  has  two  sluices,  eig:ht  feet  wide  and  seven 
hundred  leet  long,  grade  three  inches  in  twelve  feet. 


CHAPTER  LXV. 

HAND    TOOLS. 

It  may  at  first,  to  many,  seem  trivial  to  devote  much  space  to  the  form 
and  peculiarities  of  tools  used  daily  by  miners;  but  this  view  will  not 
be  held  when  we  reflect  upon  the  importance,  in  the  aggregate,  of  the 
proi)er  construction  of  even  the  simplest  and  most  common  implement 
With  light,  strong,  and  well-proportioned  tools,  the  skillful  miner  can 
accomplish  much  more  work  in  the  same  time  than  he  possibly  could 
with  clumsily  and  roughly  made  ones.  The  American  shovel  and  tbe 
American  axe  may  be  taken  as  familiar  examples.  No  one  who  has 
sufficient  manual  dexterity  to  use  them  properly  can  fail  to  appreciate 
how  far  superior  they  are  to  other  forms  for  the  same  purposes. 

MINING  PICKS. 

There  are  three  principal  tyi>es  of  picks  in  use  among  the  minerB  tf 
the  Pacific  slope,  the  " surface  pick  "  or  ordinary  excavating  pick;  tie 
"drifting"  or  "quartz  pick,"  and  the  "poll  pick,'^  and  a  i>ick  for  coal-mift* 
ing.  Of  each  of  these  forms  there  are  several  sizes  and  different  wei^te 
there  being  not  less  than  31  in  all  manufactured  by  John  Wright,  <v 
San  Francisco,  who  has  made  many  improvements  in  the  form  and 
quality.  I  have  received  from  him  the  following  table  showing  the 
weight  of  each  size  £rom  No.  1  to  No.  31 : 


THE  BIECHAinCAL  AFPLUHCBS  07  MDmrG. 

hetawan/aeluTcd  in  Calffonua. 


1 

4 
I 

1 

1 

«n4W« 

i 

* 

1 

1 
1 

« 

i 

nrilHn, 

io s. 

«i 

3t 

Surface  pick^*-0{  the  surface  pick  there  are  two  different  styles,  the 
round  eve  and  tlie  flat  eye.  The  first  is  the  common  round  eyed  exca- 
Vftting  pick,  Sos,  1  to  7,  weighing  from  4  to  7  pounds,  each  succeeding 
number  being  half  a  pound  heavier  than  the  preceding.  The  i>-pound 
pick,  Ko.  3,  is  aboat  the  medium  and  usual  size,  and  is  27  inches  long ;  So. 
4  pick  is  27^  inches  long j  No.  5  pick  is  28  inches,  and  so  on.  The  next 
nomhers,  from  No.  8  to  No.  14,  are  made  with  flat  eyes,  3  inches  by  1  inch, 
vblle  the  round  eye  are  2  inches  by  3  inches  f6i  the  medium  size,  varying  a 
trifle  with  the  size  and  weight  of  the  pick.  The  lengths  areabout  the  same 
in  both  styles  of  eye.  The  round-eyed  pick  is  generally  used  in  surface  or 
placerminiug,  and  iaprobably  the  most  convenient  and  serviceable  pick  for 
that  work.  The  eye  being  large,  it  is  easy  to  tit  a  handle,  and  it  is  less 
liable  to  break.  The  eye,  as  made  by  Mr.  Wright,  being  lengthened  or 
raised  upon  the  handle  from  2^  to  3  inches,  gives  a  firm  bearing  to  the 
boodle,  and  is  a  great  improvement  upon  the  old  style,  which  merely 
has  A  lip  on  each  side  of  the  eye.  The  flat-eyed  picks  have  the  same 
advaatage ;  and  they  avoid  all  necessity  for  strapping  the  handle.  This 
stifle  is  preferred  for  sluicing,  as  they  do  not  sputter  the  water  so  much 
as  those  with  the  round  and  thicker  eye.  The  heavier  picks  of  these 
styles  are  used  chiefly  in  grading  and  heavy  digging  in  bed-rock. 


Snrface  Pick. 

The  form  of  the  surface  pick  is  indicated  by  the  figure,  gi\'ing  a  side 
Tiew  of  the  mediom-sized  pick,  drawn  to  a  scale  of  one-eighth. 

Drifiitiff  or  quartz  pick. — The  five  numbers,  from  No.  15  to  No.  20,  com- 
prise the  different  weights  of  the  "  drifting"  or  "  quartz  pick  '^  made  sharp 
■t  esoh  end.  The  mediom  size  (No.  17)  is  24  inches  lung  with  an  eye  3. 
~    s  1^  1  inch.    The  form  is  shown  by  the  wood-cut. 


Driftiog  or  Quartz  Pick. 
The  weight  of  this  form  of  pick  ranges  from  3^  to  0  pounds. 
H.  Ex.  Doc  207 31 
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smallest  size  (No.  15)  is  nsed  chiefly  in  contracted,  narrow  drifts,  ^here 
there  is  not  mnch  room  to  swing  the  tools,  and  also  in  working  ont  the 
gonge  or  selvage  from  quartz  veins.  The  sizes  16, 17,  and  18  are  mostly 
used  in  drifts  where  there  is  plenty  of  room,  and  in  pulling  down  rock. 
These  picks  also  have  the  raised  eye,  and  are  a  great  improvement  upon 
the  old  style.  The  latter  are  raised  at  each  side,  and  have  a  bearing  rf 
only  1^  to  1^  inch }  while  in  this  construction  the  eye  is  length^^ 
from  2^  to  3  inches,  and  thus  gives  a  firm  support  to  the  handle.  This 
is  very  important  tor  the  drifting  picks,  suice  they  are  much  used  in 
prying,  and  in  the  ordinary  construction  the  handle  is  apt  to  become 
loose. 

The  poll  piclc. — ^The  "poll  pick^  is  a  favorite  form  with  miners,  since 
it  combines  the  long,  sharp  point  for  drifting  and  a  hammer-head  for 
striking  and  breaking  the  rock  or  driving  gads.  It  is  a  pick  and  ham- 
mer combined.  The  form,  with  the  rais^  or  socket  eye,  as  manu- 
factured by  Mr.  Wright,  is  shown  in  the  figure. 


PoU  Pick. 

The  medium  size,  (So.  23,)  weighing  5  pounds,  and  about  IC^  inches 
long,  is  most  in  use ;  but  the  weight  varies  from  4  to  7  pounds,  some 
miners  preferring  the  largest  size.  It  is  a  form  common  in  most  qnarti 
mines,  and  especially  liked  by  Gomishmen.  Such  picks  are  made  stoat 
and  strong.  The  hammer  end  or  head  in  the  medium  size  is  3^  inches 
long  and  the  point  about  10  inches,  the  eye  being  3  by  1  inches. 

Those  various  stylos  of  picks  are  made  "of  the  best  quality  of  iron  and 
stool,  and  for  oxooUonoo  and  beauty  of  finish  are  unsarjiassed.  The 
liandlc^s  art*  niado  of  white  hickory ,  are  usually  30  inches  long  for  the 
surfaoo  picks,  and  34  inches  for  the  drifting  and  poll-i>icks. 

Tho  j)oll-pick  is  ovidontly  made  upon  the  Cornish  i>attorn.  In  Corn- 
wall the  lioad  is  usually  about  15  inches  long,  and  the  handle  from  2i 
to  2(»  inches.  It  varies  in  weight  according  to  the  ground  to  be  worked; 
but  3  or  1  i)ounds  are  tho  most  common  weights — occasionally  5  pounds. 
For  working  downwards  a  lO-pound  head  is  often  used.  The  poll-pick 
is  tho  most  ai>i>rovod  form  for  working  in  voin-minos  throughout  Corn- 
wall, l)orl\VvShiro,  and  the  north  of  England.  The  double-pointed  pick 
is  nioro  usod  in  oolliorios.  Those  used  for  under-cutting  coal,  called  the 
'*  holing  pick,-' have  handles  from  27  to  30  inches  long,  and  in  South 
Wales  34  inohos.  Picks  with  handles  of  unusual  length  are  used  in 
England  at  the  Box  Tunnel  stone  quarries,  where  the  stone  is  soft  and 
can  bo  cut  like  coal,  and  has  to  be  cutout  in  great  blocks.  The  handler 
are  from  five  to  six  foot  long.  When  the  men  have  struck  the  blow  they 
drop  the  pick  and  then  draw  it  out.  In  the  extreme  west  of  Com^rallt 
where  tho  lodes  are  very  narrow,  only  3  or  4  inches  wide,  the  miners 
use  what  is  known  among  them  as  a ''  packer"  or  ''  poker."  It  is  nothing 
more  than  a  long  wedge,  and  is  common  at  St.  Ives  and  at  St.  Just,  and 
the  peninsula  of  Land's  End. 

For  purposes  of  comparison,  the  following  table  will  be  useful.  It  is 
comi)iled  partly  from  the  measurements  of  mining  tools  exhibited  in  the 
3Iusoum  of  Practical  Geology,  attached  to  tho  lloyal  School  of  Mines,  in 
London,  as  enumerated  in  the  descriptive  catalogue  of  that  institution: 
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3  inchej :  vi  nick-end.  12..5  inches :  thickness  i«lepUji}  at  Pi'>l!-<'nd.  i  2  iiu  h : 
nt  pick-end.  1.1  inch :  width  over  ere.  XI  inchw:  at  pt^IU'tt^l.  1.2  iuoh  ;  sx 
p&rk-CDd.  1.1  inch ;  pnD-ond  7-side<f :  point  set  at  S5^  to  hamUr, 

Cornish  poll-pick  for  soft  ^lund :  Leo<nu  iix-er  eye,  2.1  inchos :  «^f  pi^U-omi  3 
inches :  of  mck-^nd,  17.5  inches:  thickness  at*poU-«nd.  O.S  int^h :  at  pick- 
end.  0.9  inch  :  width  over  ere.  1  inch:  a:  ]ioU-eiid.  O.rinoh :  ai  |.;ckiuit.  X? 
imh :  (^.>iiit  «et  atS^  to  liandle. 

Derbyshire  dnnblf  pick,  nscd  in  rock  or  -rein,  with  shrtrt  po-ni*. 

Derbyshiiv  "sbiior."  dooble,  one  side  pointed,  the  (»ther  nori:ontaI  cdjr^. 
0.4  'inch  wide. 

I>erhyahire  poU-pick.  fmandivl.^»hort  blnfT point :  for  hard  reins  and  nvk. 
wh«rd  "slitter"  is  too  slifiht. 

yorthnmherlanddoaMe. straight-armed;  arms  thickened  in  the  middif^. 
like  two  fnids. 

Flintshire,  sinde-jwinted.  with  short  d-sided  polL 

Flintshire,  donblo :  one  wedge-point  arm.  the  other  with  horizontal  chiM 
edjie.  0.1  inch  wide. 

)  Monmonthsbire  (coal)  cutting  mandrels;  straight,  taper  directly-  f^om 

>  center  to  points. 

>  ITonmonthsbire  holing  mandrel,  stronger  and  blnlK^r. 

Monnmnthsbire  bottom  mandrel :  cnrred,  donble-pointed. 
Monmonthshire  bottom  mandrel ;  curved,  2  chist4  arms^l  horiionta!.  I 

vertical, 
tf nnmoiithsbire  rock  mamlrel ;  corvcd,  S<«ided  arms— 1  wed^'.pt>lnted.  I 

chi>«i-l  cuiL 
Flintshire  <coal)  metal-driving  pick ;  tapered  V  cheek-pieces. 
Flintiihirv  tcoalli  holing  pick:  tajM-retl  V  chet^k-pieces ;  chisfl-edj;otl  anus, 

0.1  inch  wide,  with  stron^lv  curved  top  surface. 
Flintshire  iroal)  hea^ling  pick :  tajiered  V  cheek-pieces ;  slightly  cnn-ed: 

arms  taper  regularly. ' 
Xorthof  Enslunil,  (c(^l:)  lower  edge  horizontal;  top.  3  inclined  planes: 


that  the  arm;*  arx>  bent  t>r 


I 


in  uLin,  a  lozenge,  diminishing  from  center. 
North  nf  Enirlann  ;  like  the  fiiregoing.  except 

anchored,  meeting  nt  Xm^. 
North  of  Encland  8ton<»  pick :  slightly  anchored ;  tapering  V  cluvk-pit-cey : 

anas  lieveled  to  b-bidcd  (Mictions,  with  4-8i«le«l  pyramid  at  ixnnts. 
North  of  England  stone  ]iii'k :  like  the  foregoing*,  but  stronger  and  more 

anchored. 
Saxon  pick;  single  armed:  tapered  octagonal  section:  no  p<»n;  grr.nrent 

thickness.  1.5  inch;  breadth  over  eye, 2.12  incbea;   heail  bet  at  :?5^  to 

handle. 
Kngsinn  poll-pick;  slender  carved  arm :  length  of  pick-eml,  12.S  inches : 

greatest  diameter.  0.7  inch  ;  eye  circular. 
Bu.Mian  gravel  pick;  single  curved  arm;  blade  bro«idens  to  a  spoon  lull 

near  the  point. 


It  is  cnriouR  to  notice  how  great  are  the  variations  in  this  appartMitl y 
trivial  tool  among  different  nations.  Yet  the  proper  form  of  a  piek  is 
not  nnimportant.  If  it  only  affected  by  a  small  fraction  (and  it  does 
Hiore  than  that)  the  amount  of  work  which  a  laborer  can  perft>rin  daily, 
its  aggregate  importance  to  the  effective  daily  labor  of  the  world  could 
waroely  be  estimated  in  money.  Our  American  patterns  an*  so  (excel- 
lent, that  there  is  little  excuse  for  those  who  do  not  select  the  tool  best 
Biiited  to  the  work. 

The  Saxon  gad  resembles  a  long  slender  hammer.  It  is  furnished 
with  a  narrow  rectangular  eye.  When  in  use,  it  is  held  by  a  liaiulle 
inserted  into  this  eye,  and  is  driven  by  striking  the  poll-end.  A  com- 
mon size  is,  length  of  the  iron,  6.2 ;  of  the  eye,  0.80;  of  the  handle,  14.0 ; 
breadth  across  the  eye,  0.95 ;  greatest  depth,  0.7 — all  in  inches.  The 
point  is  formed  by  a  small  bluff  pyramid,  and  the  poll-end  also  contracts 
suddenly.  Weight,  10  ounces.  As  the  Saxon  miners  are  enablcul,  IrtMu 
the  Assured  character  of  the  rock,  to  make  considerable  use  of  these 
gads,  they  carry  them  under-ground  in  sets  of  a  do^en  oi  ftft-^xv^  ^V^cww^ 
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by  the  eyes  upon  iron  stays,  with  a  joint  or  yoke  in  the  middle,  so  that 
the  whole  may  be  slung  over  the  shoulder,  the  gads  being  equally  dis- 
tributed before  and  behind.  The  gad  passes  over,  as  it  were,  by  degrees 
into  the  pick.  Thus  the  fimmel  is  a  large  hammer-like  gad,  weighing, 
with  handle,  2  pounds,  8  ounces,  and  having  a  head  10.2  inches  and  ft 
handle  12.G  inches  long.  The  small  heavy  poll-pick,  weighing  7  pounds, 
12  ounces,  is  very  similar  in  form,  but  has  a  head  13.5  inches,  and  a 
handle  11)  inches  long.  The  ordinary  German  gads,  and  those  of  Hod- 
gar}*,  are  stronger  and  more  hammer-like  than  those  of  Saxony.  The 
Uungarian  steel  gads  weigh  13  or  14  ounces,  and  the  common  gad  2 
pounds  6  ounces. 

HAND-DBILLS. 

The  hand-drills  in  California  are  made  of  English  octagon  steel,  gen- 
erally one  inch  in  diameter  for  ordinary  powder ;  sometimes,  but  rarely, 
1\  inch ;  and  the  striking  hammers  weigh  from  8  to  10  pounds.  For 
the  new  "  giant  powder"  a  three-quarter-inch  drill  is  used,  and  the  striking 
hammers  weigh  from  3  to  5  pounds.  The  use  of  proper  copi)er-tipped 
tamping  bars  is  rare,  but  safety-fuse  is  universidly  employed,  so  that 
the  risk  in  using  iron  bars  is  somewhat  diminished  but  is  by  no  means 
ivmoved. 

The  following  x)ertinent  observations  upon  blasting  and  hand-drilling 
arc  from  notes  of  a  lecture  by  Mr.  Warrington  Smyth,  of  the  Eoyal 
School  of  Mines,  England : 

Tbo  intrcxluctioii  of  gimpowdor  has  1>ecn  an  immcnno  boon  to  mining  nndertokingSi 
It  not  only  cnublcH  tbo  miners  towork  upon  rocks  of  groat  banbiess  at  uu  economical  rate, 
but  it  has  led  to  the  cnlargemcut  of  such  excavations  as  drifts  and  levels^  and  so  plACfd 
the  workmen  in  a  better  po!»itiou  as  to  ventilation,  comfort,  aud  health.  Fonneny  tbe 
miners,  when  cutting  the  rock,  were  compelled,  by  the  narrowness  of  the  levels  and 
sniallueBS  of  the  working  places,  to  inhale  the  dust  made  by  themselves  in  pierciog 
th«^  rock,  aud  their  lives  were  shortened  in  a  frightful  degree.  The  m in es,  since  tlie 
U3t>  of  gunpowder,  have  had  to  bo  arranged  with  greater  regard  for  ventilation,  and  tbei 
cylindrical  holes  for  the  gunpowder  are  now  often,  while  being  bored,  kept  full  of  water, 
and  the  old  injury  to  the  breathing  faculties  are  for  the  most  part  avoided.  There  aw, 
of  course,  occasions  and  places  where  gunpowder  could  not  or  ought  not  to  1>e  used. 
Where,  for  instance,  tire-damp  is  common,  and  it  is  necessary  to  use  safety-lamps,  the 
lighting  of  a  fuse  with  an  open  match  will  be  most  dangerous.  In  many  coUieriff  a 
certain  man  is  employed  to  tire  the  shots,  whose  duty  is  to  tost  the  nlaces  l>eforehand. 
and  Hce  that  no  gases  are  present  in  quantities  snthcient  to  tnke  hn;;  but.  as  we  all 
know,  accidents  do  occur  verv  often,  and  it  is  much  to  l>e  dosirod  that  tbo  practit* 
should  be  greatly  restricted,  it  not  done  away  with  altogether.  Another  case  in  wliicli 
giKipowder  should  not  be  used  is  where  the  seam  is  nuicli  fractured  aud  tissured  n^itur- 
ally,  so  that  a  shot  wcmld  result  in  so  hirge  a  proportion  of  small  coal  as  to  make  the 
W(U*king  unrenmnei'ativc.  Again,  its  usi>  is  inadmissible  in  quarrying  marble,  or  other 
stone,  where  it  is  an  object  to  obtain  the  rock  in  large  aud  perfect  masses.  The 
mcithods  of  employing  gunpowder  are,  to  a  great  extent,  the  sauie  in  x>rInciplo  in  all 
the  mining  districts  of  the  worhl.  At  first  in  this  country,  as  elsewhere,  boring  the 
holes  proved  a  slow  aud  imperfect  work,  but.  nevertheless,  it  soon  came  to  be  olwemed 
that  by  cutting  away  underneath,  and  then  blowing  the  rock  or  seam  down  by  gun- 
powder, one  man  could  do  as  unich  as  six  with  a  hammer  and  gad  alone.  This,  then,  at 
starting  renders  it  possible  for  a  mine  to  l>e  taken  up  and  workcnl  to  profit  which 
could  not  formerly  have  been  done.  The  hole  is  bored,  the  powder  placed  in  it,  eitber 
loose  or  in  a  cartridge,  it  is  then  fdled  up,  or  **  tamiwd,*'  to  the  surface,  and  a  fuse  hav- 
ing becMi  arranged,  it  is  tired,  and  the  re^sult  is  that  a  i)ortion  of  the  rock  is  blown  dotri- 
The  hole  is  bore<l  with  what  is  called  in  «litlereut  places  a  "  jumper,"  a  *•  driU,"  (Fr« 
pistoh't,)  or  an*' auger'' — a  piece  of  iron  with  a  sharp  steel  ending  called  **  a  UiU" 
which  may  be  shaped  in  various  forms,  and  then  struck  in  the  hole  with  consideraU* 
force  and  (lexterity  by  the  workman,  until  gradually  a  suftlcient  depth  is  pounded  out 
In  most  cases  it  is  stnick  with  a  hammer  wieldeil  by  the  borer  single-handed,  but  9om^ 
tiin(>s  one  man  holds  the  jumper,  aud  turns  it  after  every  stroke,  while  two  meiiBtrika 
nltiM-nate  Idows,  and  thus  greatly  accelerate  the  work.  The  larger  augers  are  mniiUy 
irom  ouo  and  one-half  incYi  to  two  and  one-half  inches  in  diameter,  and  in  CreimaV 
ii  has  boon  proved  by  oxpenment  tmtdi^r  bits  are  not  advisable.    The  material  of  which 
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tliesc  borers  aro  mftdo  has  been  a  qnestion  of  great  importance.  About  eighteen  years 
ago,  the  bar  of  the  auger  was  ahuust  always  made  of  the  best  fibrons  iron,  the  head 
being  of  Kteel,  and  the  bit  or  edge  of  the  b(*8t  shear  steel.  In  Derbyshire,  howovor, 
they  were  accustomed  to  use  cjist  steel,  which  in  the  fluor-spars  usual  there,  of  very 
nioTlerate  hardnesii,  did  vorj-  well,  and  lasted  so  long  that  borers  lM>queatbed  their  augers 
to  their  sons;  a  very  different  state  of  things  from  that  of  other  districts  wh«.Te  .'in 
auger  often  would  be  worn  out  in  a  day.  Cast  steel,  however,  has  been  substitut*  d 
generally  for  iron ;  and  that  iK^cause  it  is  not  only  more  economical,  but  the  blow  givm 
on  the  head  of  an  auger  of  east  steel  is  transmitted  so  much  quicker  to  the  edge  as  to 
give  it  ft  decided  advantage  over  iron  angers  with  steel  bits.  It  had  long  been  ob- 
9erv(*4l  that  when  the  borers  had  worked  for  some  time  with  the  iron  augers  nonie 
change  in  the  metal  was  pr(Nluce<l,  and  the  blow  l>ecamo  more  eftectivo  than  at  iirst. 
Binco'  lSo2  steel  augers  have,  howevc-r,  1>ecome  general,  in  spite  of  their  greater  first 
cost.  Ill  a  case  in  North  Wales,  where  very  accurate  accounts  were  kept,  it  was  foun«l 
that  the  UHC  of  steel  borers  decn'awnl  the  cost  of  working  nearly  ten  per  cent.  The 
form  of  the  cutting  e<lge  varies  a  good  deaL  When  the  ^rrunud  is  motlemtely  soft,  ilic 
ortUiiary  chisel-shaped  (Klge  prevails.  In  the  Ilartz  it  is  often  curvilinear.  In  Italy 
the  lM)rt:rs  have  two  edges  at  right  angles,  while  in  Mexico  they  aro  swallow-tailed. 
In  all  castas,  however,  the  l)orer  must  be  turned  after  ever^-  blow  through  a  small  p<)r- 
tion  of  the  circle,  so  that  the  ed^o  never  falls  upon  exactly  the  same  place.  When  the 
bottom  of  the  hole  is  cloggi^l  with  the  <lebris  produced  by  the  cutter,  the  hole  is  tilled 
with  water,  which  waslies  out  a  goml  tU^al,  an<l  a  scraper  takes  out  what  is  left. 

There  are  many  circumstances  undiir  which  it  is  necessary  to  put  down  holes  of  a 
larp-r  character  fand  then  the  augers  are  made  larger  and  longer,  and  the  hammers  to 
stnki»  it  heavier.  Stagen  are  erectetl  in  such  instances,  so  that  on  each  stage  several 
men  may  W.  ])laced  to  rsiise  the  anger,  and  thus  a  dozen  men  may  at  a  word  of  com- 
mand all  lift  and  let  go  together.  A  jumi>er  of  this  kind  may  weigh  from  two  to  three 
bundrt.-<l-weight.  In  cases  of  tliis  kind  the  spring  pole  may  be  us«;d  to  advantage. 
This  brings  us  to  the  question  whether  or  not  machinery  may  1)0  employed  for  the  pur- 
pose of  1  Miring,  and  whether  it  cannot  bo  done  at  a  less  ex|)enditare  of  himian  lauor, 
and  uion>  rapidly. 

Amoiij;^  tho  minini^  tools  that  attracted  some  attention  at  the  Paris 
ExiK)sitiou,  \ras  an  apparatus  for  enlarging  the  holes  in  rock  made  by 
an  ordinary  drill,  the  object  being  to  secure  an  enlarged  space  or  cham- 
ber at  the  bottom  of  the  hole  for  the  reception  of  the  iwwder.  The  ajv 
panitus  is  de.s<Tibed  in  full  detail  in  the  Exposition  Reports ;  but  as  it 
doe.<»  not  api>ear  to  be  of  any  practical  value,  it  is  not  repeated  here.  It 
is,  however,  well  tt>  mention  that,  in  1804,  a  miner  from  Humboldt 
County,  Nevada,  ma<le  a  drill  for  the  same  purpose  and  in  a  similar 
manner.  It  was  known  as  Linscott\s  Patent  Chamber  Drill,  and  was 
made,  and  tested  upon  granite  blocks,  at  Han  Francisco.  It  consisted  of 
a  bar  of  steel  or  iron,  about  two  and  a  half  feet  long,  with  movable  cut- 
ters, or  steel  blade.**,  about  two  inches  long,  fitted  into  recesses,  one  on 
each  side.  These,  when  passed  to  the  bottom  of  the  hole,  would  fly  out 
and  cut  upon  the  sides  of  the  hole  when  the  drill-bar  was  struck  upon 
the  top  with  a  shnlge.  In  this  way,  a  (diamber  some  three  inches  in 
diameter  could  be  made  at  the  bottom  of  an  oiilinary  one  or  two  inch 
hole. 

The  various  forms  of  apparatus  for  drilling  by  steam-power  or  com- 
pressed air  are  described  in  another  chapter. 


CnAPTER  LXVI. 

KXPLOSIVES. 

"Nothing  is  more  surprising,  considering  how  early  gunpowder  was 
inveutiMi  and  used  for  the  purpose  of  piercing  and  shattering  the  bodies 
of  men,  that  so  gi-eat  a  length  of  time  should  have  elai)sed  before  its 
application  to  the  purpose  of  blasting  rocks  in  mining.  The  discovery 
af  giiuiK)wer  for  warlike  i)uri)oses  took  plaee  in  i;5.">4,  but  it  was  not  iii- 
fcrodnced  into  mining  until  the  last  century.  In  a  curious  old  book, 
pablished  in  17(X),  entitled  *  Familiar  Discourse  Couccruiug  tVkfc  W\\\fc 
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Adventure/  which,  among  other  things,  compares  the  use  of  gunpowder 
as  a  newly  introduced  system  of  blasting  with  the  old  method  of  wedg- 
ing down  the  material  in  mines,  its  use  for  mining  purposes  is  sup- 
posed to  have  been  first  proposed  at  Freiberg,  by  Martin  Weigal,  in 
1013,  but  the  idea  met  with  little  countenance,  and  it  was  not  tiU  1631 
that  it  began  to  be  generally  employed  throughout  Saxony,  the  Harts, 
and  North  Germany.  The  practice  was  first  adopted  in  Englend  in 
1670,  at  the  Ecton -Mines,  in  North  Staffordshire,  but  the  blasting  at  that 
time  was  but  a  clumsy^  process,  and  was  used  to  blow  in  pieces  masses 
of  ix)ck  wiiich  had  already  been  fi'eed  from  their  beds  by  other  agencies. 
We  must  not,  however,  be  led  astray  by  statements  in  books  respecting 
the  earlier  use  of  gunpowder  in  mines,  as  the  older  references  to  ^firing' 
belong  to  the  still  more  ancient  practice  of  '  fire-setting,'  which  datM 
from  a  verj'  early  period,  and  was,  no  doubt,  employed  by  the  Eomans."* 

Even  so  hite  as  the  year  1862,  gunpowder  had  not  been  introduced  in 
mining  in  Japan,  and  it  was  introduced  there  for  the  first  time  byjifr. 
Pumpelly  and  the  writer,  acting  in  the  capacity  of  mining  engineers  to 
the  Japanese  government.  Up  to  that  time  the  miners  of  Nipon  and 
Yesso  had  cut  their  way  through  the  rocks  by  means  of  the  pick  and 
gad,  aided  sometimes  by  fire,  and  they  were  very  greatly  astonidied 
when  they  saw  the  hard  rock  at  the  end  of  a  drift,  abandoned  by  them 
beciiuse  it  was  too  hard  to  cut,  thrown  down  by  means  of  a  few  ounces 
of  powder. 

The  consumption  of  powder  for  mining  purposes  upon  the  Pacific 
Coast  and  in  our  mining  Territories  has  always  been  large.  A  part  of 
this  is  of  conrse  used  in  the  construction  of  roads  and  grading  for  zail- 
ways,  but  of  late  the  consumption  for  breaking  up  the  hard  cemented 
conglomerates  of  the  deep  placer  deposits  has  greatly  increased.  For 
this  purpose  very  heavy  charges  are  employed.  Tunnels  are  driven  in- 
wards for  40  to  70  feet  from  the  face  of  the  bank,  and  cross-tunnels  ran 
for  100  feet  each  way,  so  that  the  excavation  has  the  form  of  the  letter 
T.  A  charge  of  u*om  100  to  500  kegs  of  powder  is  placed  in  the  cross- 
tunnel,  and  the  whole  is  simultaneously  ignited  by  electricity.  The 
effect  is  to  lift  the  whole  deposit,  and  to  shatter  and  loosen  it  to  such  A 
degree  that  the  rest  of  the  disintegration  is  readily  eftected  by  water. 

Two  comj)anies,  with  adequate  capital,  are  organized  for  the  manufiic- 
ture  of  powder  in  Californhi.  The  demand  for  powder  for  those  regions 
which  usually  draw  their  supply  from  California,  is  reported  to  con- 
siderably exceed  200,000  kegs  annually. 

The  works  of  the  California  Powder  Company  are  the  only  ones  now 
in  o]>eration.  At  the  mills  of  this  company,  situated  at  Santa  Cruz, 
there  were  manufactured  as  stated  in  the  following  tiible: 

PowiJer  manufactured  in  California. 


Year. 

Blastinjr  powder. 
Kegs. 

Sporting,  cannon, nud 
musket      powder ; 
equivalent  to  kegs. 

Total. 

18^)7 

150,454 

03.  oa3 

130, 151 

7.209^ 

6,e7H 
2, 4*39 

157, 723* 
69,904i 
1^,590 

IHoH 

l«oi» 

343, 638 

16,580 

360,  did 

*  Fwm  notes  of  a  lecture  by  Mr.  Warrington  Smyth,  at  the  Hoyal  School  of  Mineii 
London  Mining  Joanial,  Jauaaty,  1870. 
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Besi«ies  ibe  alm»ve  thenr  has  l»eeii  some  i^iwiler  ma^le  ar  ihe  Mariu 
liils,  i»i»rM:»'.T  liot  rxetrtrdin?  ;>«>.«XK»  kt- ^rs  of  blasimg  IVAvJer,  in  ibo  Vfars 
>4j1  aiiJ  lvi>.  With  thtr  laeiliiies  uow  jkiss^rSdc-d  by  The  Califoruia 
.'omiiaDy.  iLtrv  cau  rurii  out  G40  keirs  oi"  iKiwdtr  daiiy.  The  kv^rs  cl^u- 
ain  'Si  i^'Uiid-  r.u'h. 

The  iua;*-ri.si-s  i.'riiiakiDg  i»owder  are  abiiudaut  and  acoessiMo  in  Cal- 
tomia.  with  :Le  excv-i'iion  ••!  niUT.  \vhiih  i>  lo  a  irreai  exieni  ivi»lattil 
•V  nitrate  vi  y<»*iJk  in.»m  Pt- ru.  The  iie^.-uliar  drviiess  of  the  air  in  t\U- 
foxTiia  ii.»r  itir  invaier  i»:iri  of  tht-  yt-ar  ivrinits  this  more  delitiUfSt-eut 
alt  t->  l*e  •;u.«v^'in;lly  est-*!*  and.  with  ]»roiifr  pivoauiions  in  tht-  manu- 
itture.  i:  niakes  cxct-lient  i»owdtr.  The  oaiiacity  of  the  two  mills  is 
ver  lJ.H">  kr^<  of  iN.iwdf r  daily.  A  rtrent  nunliiiration  of  ilii-  uiiUiu- 
icture  iiio!ii:><-s  iinjH.inant  iVMilis.  Glycerine  i?  addtnl  to  the  grains  iu 
ome  way  n.ji  yet  made  known,  and  it  is  said  to  preatly  increase  the 
treujsth. 

Wurk<  for  xh^  maniifaeiure  i»f  safotv-fuse  have  reeentlv  be<n  ereoteii 
1  Sau  P'ranci?--!*.  ?-•  that  the  miners  tan  now  obtain  an  artiek-  suj^erior 
0  that  which  :>  iiniH tiled. 

Xutwithsianiiln;;  the  lamiliariry  wliich  all  who  use  iK»wder  must  jrain 
riih  the  niany  caa^es  *}i  aeeidcni.  it  is  extraordinary  that  there  should 
c»utiune  to  be  <*'j  much  ea re h-ssness  and  recklessness  iu  its  n>e.  One 
f  the  Biiti>h  mining  insjiectors  says  that  in  blasting  an  iron  instead 
f  a  wiXNJen  <ir  r-ojijier  rammer  is  still  too  often  usetl  in  jieiiin^  the 
raddin^  an»l  iir.'?t  pait  of  the  stemmiujr  fairly  bedded  uiwu  the  iKiwder. 
ud  .shots  which  have  misled  lire  ai"e  still  drawn,  although  ex^K-rience 
hows  that,  even  with  water  iu  the  hole,  the  drill  jri>es  iu  advamv  and 
res  the  ixjwder.  Accidents  are  also  frequently  eausi'd  by  driving  the 
ricker  down  into  the  jMwder. 

The  mineral  statistics  of  Victoria.  Australia,  give  exact  ivturns  of 
tie  quantities  of  ^unpnwder  issued  at  each  of  the  mining  districts  where 
tiere  are  ma;raz!nes.  In  the  year  IslT  the  quantity  in  st*Hk.  at  the 
[immeneement  uf  the  year,  in  all  the  districts  was  71  tons  ItS  hundred- 
'eight:  the  quantity  issued  durin;*  the  year.  IW  tons  13  hundred- 
"eight :  the  quantity  receivetl  tlurinu'  the  year.  ISU  tons  IJ  hundred- 
"eiglit;  and  the  quantity  in  sttKrk  at  the  end  of  the  ye;ir.  lU  tons  15 
undre<]- weight.  In  many  parts  of  the  coh»ny.  however,  there  aix^  no 
lagazines,  and  great  quantities  of  blasting  powder  are  usi'd  there,  of 
rhich  there  is  no  accurate  return. 

^^:w  explosht:  co:kiro::;DS. 

In  introducing  the  suViJect  of  the  new  explosive  compounds,  which  are 
low  attnicting  much  attention  from  engineers  and  miners.  I  cannot  do 
)etter  than  to  cite  from  the  authority  mentioned  at  the  commencement 
)f  this  chapter: 

Of  aU  i'Xiilo>ivr;ri  Uf*ri\  toT  bla.stini;  tmiwiIlt  i*  the  in'>5t  l.irjjelv  usoil.  ami  ooiiiinuos  to 
le  ihe  most  ii"[nil;ir.  It  La:*  tn-vh.  lio\vi.'Vi.-r.  i»rnpi»si'il.  aiul  tlint  iiiauy  \«-ars  ;\y:i\  to 
ain^Ic  with  ii  vaii«»as  •••.ili-iaiiLi.ri,  aini  it  lias  Ihmii  tnlrrastly  wvU  madount  mi  tlit  Coii- 
iDcut  tliat  the-  t.-tii;0f3  «>1*  jiowcltrr  LavL"  imi  Ik*oii  ih*i«-riiirattd  \*y  a  iinnifrai»'  ]»Ti>i»oriiv»ii 
f  sawdost  iK-iii;;  miii^lril  wiiU  it.  Within  comparatively  a  very  iVw  yi':ir>]»roi».»>:iii»:i> 
lave  been  mad*;  to  fijuii«irtrlv  cliaii^r  onr  rsiilns'ivi*  a^rt'iits — as.  fur  in'«taiui\  l»y  uuii- 
ottoD.  which  seeiuj^-il  To  he  iK-culiarly  a«lai»ti;tl  for  hla^tiii;;;  purposes.  It  is  il:rtii-;ilt  to 
nter  Ufioii  the  eoniparative  rmTit-  r»f  diifi-reut  el;u>$es  of  explosives  on  a*'»oiiut  of  ilu^ 
Teat  jealousies  which  art"  iudiil;;cd  in  rt-siH-ctiiig  them.  This  is  the  casi*  ivmwith 
owder,  every  s«*parate  maniifactnrt*  of  which  Inus  its  advi.Kates.  Gun-oonoii  has,  how- 
rer,  been  must  sncCi'SsfuUy  oiniiloyeil  in  many  places. aiuon;;  which  niiiy  Ih^  iui:\tioiieil 
le  important  quarries  of  the  Austrian  ;;overnment  up  the  DanuK*.  In  Kii^'aud  an  im- 
roTement  in  its  manniiictare  was  made  some  time  a{^,  by  which  it  is  v^rovlvic^vV  vc^  \W 
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form  c»f  ji  rope,  anil  can  tlms  be  cut  off  into  convenient  lengths.  By  the  uow«r  methml. 
maunfactiin'il  on  a  coiiaiderublc  Hcalo  by  MeASi-ri.  ProuticCy  of  Stowniarkot,  it  ia  inuile 
into  a  ]»nln,  and  then  compressed  so  as  to  iako  up  less  npacc.  But  even  in  its  rope  form 
gnn-cottou  has  an  advantage  over  f;uniK>wdcT,  as,  ijiking  weight  lor  weight,  it  vill«lo 
ilve  or  six  tinirs  the  work  of  gunpowder.  Besides  this,  six  ounces  of  powder  viU  oc- 
cupy  ei;:ht  im  Ih*k  of  a  bon-hole  of  given  diameter,  wliile  one  ounce  of  gnn-cottoo, 
which  has  the  same  expliwive  power,  will  take  up  only  live  and  a  half  inches.    Then, 


gnn-eotion  makrs  little  or  no  smoke,  although  the  suiall  vap(»r  it  leaves  is  dfletorinnm 
if  it  may  be  Jutlged  by  the  wnsaticui  of  ht^adaehe  and  dinnieKS  of  eyes,  which  it  prvNlncfti 


ful  raV<*.  and  to  be  truste*!  in  such  nuitters)  to  use  either  gunpowder,  iiitro-glyeerim-.w 
guu-eotton,  a  considerable  proportion  preferred  uili-o-glyeenne.  They  not  oulyfoniui 
that  its  ex]dosivo  force  was  1  rcnu'ndi>usly  greater,  but  ihat  it  was  more  couvcuienl. 
Thus,  when  the  bore-hole  was  compli'ted  it  liad  oidy  to  bo  filled  full  of  water,  and  tlK 
nitro-glyceriue  poured  in.  By  its  greater  speeilie  gravity  the  latt«T  sinks  tt»  the  bottom, 
an<l  tliiMi  the  iutrcMluetion  of  the  fuse,  in  connection  with  a  copper  cap  at  the  liottoB. 
was  attended  with  no  ditlieulty  or  danger,  and  the  n»sults  of  the  eX]Wosi(UiB  wero  ten- 
fold, rufortunalcly,  the  careles«ness  of  thoso  who  \vdd  charge  of  nitro-glytri^riue  gave 
rise  to  feaHul  accidents  last  sumnuT,  and  in  a  sudden  fNinic,  as  it  seenm,  a'u  act  of  I'ar- 
lianu'Ut  was  iKiKsed,  which  has  ]iracticaHy  nuide  its  usu  penal.  It  is  true  tho^>  wbo 
want  to  use  it  an;  aUowed  to  make  it  on  tli«»  spot,  but  every  one  knows  that  that  pfi- 
mission  is  of  little  value,  biuceits  manufacture  reipiircs  a  goml  knowledge  of  cheniiitrr. 
Mining  agents  and  managers,  therefore,  very  naturally  get  rid  of  the  liifliculty  by  giviig 
u]>  its  use,  and  for  the  present,  therefore,  in  this  country  it  may  be  said  U^  be  fabooeiL 
Ir,  however,  the  risk  attendant  upon  ita  conveyance  can  bo  got  over,  it  8«»enis  a  grttt 
]iity  to  shut  out  from  mining  o]>erations  a  blasting  agent  of  sueh  en(»rmons  power  anl 
utility,  it  iuiM,  then'fore,  lH>en  prepaii'd  in  the  form  of  a  jiowder,  called  "  uyuAmitCt^ 
the  invention  id'M.  Nobel,  of  Hamburg. 

Bdorc  p:iviii«jj  a  description  of  this  now  material,  now  largfely  used 
npou  the  Pa<*ifie  coast,  the  uatiire  and  properties  of  nitro-glyceriue  will 
be  Lrietly  noticed. 

•   NITKO-GLYCERINE. 

Nitro-«,dy('enne  was  discov<»red  in  IS  17  by  M.  Sobrero  in  the  lalwra- 
tory  of  Pnde.ssor  IVhinze;  but  public  attention  was  not  directed  to  it  as 
an  explosive*  until  the  labin-s  of  M.  Nobid,  a  Swedish  mining:  engineer, 
were  niad(>  known. 

This  Iiipii<l  is  obtained  by  the  action  ofeoncentrateil  nitric  acid,  or  of 
a  mixtun*  (»f  nitric  acid  of  40^  strenjictii  ami  sulphuric  a<'i<l  of  (»G^,  iiiK'D 
glycerine.  It  is  fornieil  like  jjyroxylirie,  and  is,  in  fact,  a  trinitrate  ot 
glv<-erine;  tiie  reaction  being*  represi-nted  bv: 

(V'  ipi  (v-  +  :\  xo-'  IK)  --r.  C'  IP  ()•  ;;  xo'^  ^>  no. 

It  is  a  yt-llow  licpiid,  resemblin^i:  olive  oil,  without  odor,  and  possess- 
in;:  a  sweet,  sli;^ditly  fragrant  taste.  Taken  into  the  stonnn'h  or  absorbiMl 
through  th(»  skin,  as  of  the  hands,  it  is  |)oisonous,  an<l  its  vapors  jrivo 
violent  lieailaches.     It  is  s<did)le  in  alccdiol  anrl  etlier,  but   not  in  water. 

It  can  be  heated  up  t(»  lil-^  Falirenlieit  witht)ut  dec*nni)osition ;  but 
at  about  ;^<><)^  it  detonates  with  extraordinary  vicdence.  It  <letonatos 
•when  struirk  by  a  hainnier  on  a  liard  surface  or  (»ven  upon  avooiI,  ami 
the  inen^  openinic  of  a  wooden  box  in  which  tin  cans  of  the  oil  were 
packetl  has  been  known  to  explode  it. 

Pun*  nitro-glycerim*  tloes  not  api>*»ar  to  be  liable  to  exjdode  sponta- 
neously, but  if  imi)ure  and  acid  it  changes  into  a  mixture  of  oxalic  aeitl 
and  ;rly<Mi'ine,  and  may  t»xpIoile. 

( )f  gun]>owder,  according  to  thecuy,  oidy  50  i)er  cent,  is  ciuiverted  into 
gas,  om*  volume  giving IMIO  v<dumesof  c(dd  gas,  deduction  being  made  for 
the  expansion  producr(»d  by  lieat.  l^ractically,  however,  the  eond)nstioii 
is  ui'ver  so  coinidete,  and  L'OO  vtdumes  of  the  cold  gas  are,  there  fore,  ill 
all  probability,  above  the  average  result. 
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In  the  combustion  or  explosion  of  nitro-glycerine  seventeen  eqniva- 
ents  of  oxygen  out  of  the  eighteen  are  absorbed  by  combining  with  the 
carbon  and  hydrogen,  thus  leaving  one  equivalent  of  oxygen  free.  Each 
)ne  hundred  parts  of  the  oil  when  exploded  produce  by  weight: 

W^ater. 20.0  parts. 

IJarbonic  acid 58.0  parts. 

Oxygen 3.5  parts. 

S'itrogen 18.5  parts. 

100.0 

And,  as  the  specific  weight  of  the  blasting  oil  is  1.6,  one  volume  pro- 
loces: 

Steam 554  volumes. 

3arbonic  acid 469  volumes. 

Dxygen  gas 39  volumes. 

Sitrogen  gas 236  volumes. 

A  total  of 1, 298  volumes 

It  is  assumed  that  the  heat  generated  by  the  explosion  of  nitro-glycerine 
s  at  least  twice  that  generated  by  gunpowder;  consequently,  if  a  volume 
)f  powder  gives  200  volumes  of  cold  gas,  expanded  by  heat  four  times 
=  800;  a  volume  of  nitro-glycerine  gives  1,300  volumes  of  cold  gas,  ex- 
[mnded  by  heat  eight  times,  producing  10,400  volumes;  so  that  nitro- 
glycerine possesses  about  thirteen  time^  the  power  of  gunpowder  when 
rolumes  are  compared,  and  eight  times  its  power  for  equal  weights,  the 
specific  gravity  of  i)owder  being  taken  at  1.0. 

It  is  claimed  by  the  agents  for  the  article  in  San  Francisco  that  one 
[>ound  of  the  blasting-oil  will  produce  eft'ects  equal  to  ten  pounds  of  gim- 
[)owder.  The  first  requires  but  one  bore  hole,  whereas  for  the  powder 
about  ten  holes  of  the  same  dimensions  will  be  required. 

But  the  sad  experience  with  this  dreadful  explosive  has  been  such  as 
to  prevent  its  general  introiluction  in  mining.  Califoniians  will  never 
forget  the  destruction  of  life  and  i)roperty  which  a  single  box  of  it 
vrrought  in  an  instant  at  the  oflice  of  Wells,  Fargo,  &  Company  in 
3an  Francisco.  This,  and  the  destruction  of  a  vessel  at  Aspinwall,  and 
several  other  dreadful  accidents  in  various  parts  of  the  world,  have  been 
%  practical  refutation  of  the  theories  of  the  comparative  safety  and 
tiarmlessness  of  the  oil  under  ordinary  circumstances  of  storage  and 
transportation.  These  accidents,  showing  the  impossibility  of  controlling 
this  agent  of  such  wonderful  power,  led  to  the  introduction  of  a  modifica- 
tion of  it  in  the  mixture  now  known  as  dynamite^  or  '*  giant  powder.'' 

GIANT  POWDER  OB  DYNAMITE. 

The  invention  of  this  compound  dates  from  1867,  and  it  has  been  in 
ase  for  nearly  two  years  at  some  of  the  mines  upon  the  Pacific  coast. 
It  is  formecl  by  mingling  nitroglycerine  with  infusorial  earth,  and  it  re- 
sembles moist  sawdust  in  appearance.  A  company  has  been  organized 
for  its  manufacture  in  San  Francisco,  and  the  consumption  of  it  is  steadily 
uncieasing. 

The  following  descriptions  of  the  powder,  its  properties,  and  the 
methods  of  using  it  have  been  supplied  to  me  by  the  general  agents  for 
the  Pacific  coast,  Messrs.  Bandmann,  Nielsen  &  Co.,  of  San  Francisco: 

General  properties. — It  ia  an  un^raiiK^  powder,  of  a  grayish  brown  color,  with  a 
ipecitie  grsivity  of  aboat  1 ;  insoliiblo  in  water,  and  not  aftected  by  time  or  exiK)Rare 
4>  air  or  mointure.    It  congeala  at  about  forty-two  degrees  Fahrenheit.    It  %q>tcl^\>vbv«^ 
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prtMliicos  a  toinixirury  bcai1:ic1io  >vlii>ii  taken  into  the  mouth  or  stomacfa.  The  same 
oUVrt  al8(>  folic iwH  itfl  rontinufd  hunillin^.  In  the  <i|M.'n  uir,  or  iu  ordinary  packini;,  it 
ImrnH  without  exiilfHlin*;.  It  a  combustion  product*!)  carbonic  acid,  oxido  of  carbon, 
hvponitnmH  acid,  and  water. 

'There  are  tln-t'e.and  oidy  tlinn?,  uicthtMls  of  exphMlin^  it:  1st.  By  a  violent  explwiou 
either  iu  it  or  int«»  it.  *Jd!  I$y  eoiitiiiiu^  it  in  a  vi-ry  struu*|c  and  tijjlit  vesnel,  awlM't- 
tiu«»  it  on  lire,  or  heatiue  tbi-  veswd  sufliciently.    'M,  l\y  a  iwreussive  hhock  so  iiitenw 


der  eannnt  be  used  in  ordiianee  or  liie-aruis,  the  >fuu  lieinjj;  bh>wn  to  pieces  iuAtead  of 
beiu*;  discharp'd.     Its  exphtsion  produees  earhouie  aeid,  nitro;:ren.  nxygeu^  and  water. 


tiitu  to  exphule  it.  The  imly  i»raetie:il  eaution  ueee.-wjjry  is  to  keep  other  explmivrs 
away  from  it.  Fire  ah>uo  will  ut>t  «'xplo<li.'  it,  nc»r  heat  iu  any  fonn — they  will  bum  ix 
to  a^hes,  like  saltpetre  pajMT,  without  oxplodinj;  it.  Nor  will  any  amount  of  men 
wei};1it  uiH>n  it.  or  .simple  pres^uix*  of  any  Kind,  ex])lode  it.  It  eaiinot  be  exnlodeilby 
any  of  tiie  ordinary  moveiiientH,  aeeideuts.  or  ineidentH  which  attend  it(»  baudUng. 
traiispoiiation,  or  uk(>.  'JMic  ])ressin<r  it  into  eartrid«;eH,  or  rammiu*;  it  into  bore-bolet 
with  a  woiMh'U  rod,  however  hard,  tIirowiii;<:  it  about,  or  jostling  it  in  tran8|iortatioD. 
or  even  the  crushing  or  violence  of  overturning  wagons,  colIiHionsof  cam,  or  explosiictud 
of  boilers,  will  never  t;x)dode  it.  lint  heat  and  i»ix'Hsunr  combined  will  explode  it. 
pi-ovided  they  are  of  thi'  piijpcr  kind  and  dej^ree.  It  is  exphMled  by  any  violent  explo- 
sion either  in  it  or  into  it.  whether  of  gunpowder,  fulminate,  nitnv^lycerine.  fpant 
powder,  or  otiier  violent  exjdijsive.  Such  an  expbisiou  involves  the  peculiar  pen'uswvtf 
]u*essure  and  heat  ueeesnary.  The  burning  or  liashing  of  gunpowder  uncontiue<l  in  not 
bufiicient. 

Another  method  of  exidoding  it  is  to  set  it  on  fire  while  under  confinement  in  some 
tight  and  strong  vessel.  The  burning  of  the  powdcT  lUtHliices  ga«es  which,  finding  no 
escai)e,  at  leugtii  cause  a  pressure  8o  great  as  to  lU'odiiee,  with  the  heat  of  the  bnruiDf[, 
an  ex)ilosiou  of  tlui  unburiied  iMiwder.  Iiy  tight  and  strong  veRsels  \h  meant  ir«>u 
ix'torts,  quicksilver  lla>ks.  gas-pipe,  witii  cajw  screwed  to  its  ends,  and  the  like.  A 
vessel  of  (he  strongest  tin  has  not  the  re(piisite  strength;  this,  like  eartritlges(d'tia)Nr. 
ordiuiiry  ]iacking-boxes.  !>arrels.  casks,  »S:e.,  will  be  burst  asunder  by  the  gases  brfunf 
the  i^ressiire  i.s  sullicitMit  to  cau.se  explosion.  These  are  the  only  known  nicaurt  of  c.iM^ 
ing  an  cxpbtsion  pro|icr,  but  a  jiartial  explosiiui  can  be  proilnoed  by  causing  a  very  tiiiu  1 
layer  of  powder  to  be  struik  with  great  force  between  hard  and  HUiooth  surfaces  :l^  ! 
for  exani]de,  striking  a  minute  quantity  with  a  hammer  ou  an  anvil,  or  driving  un  ! 
iron  idug  ii]Min  it  in  a  hole  «lrilled  in  the  iron.  In  these  ciuses,  a  slight  ex]dosion  uihI  ; 
detonation  follow,  but  not  of  suttieieni  force  to  exploile  any  ])art  of  the  powder  preseot.  : 
except  the  few  particles  iu  immediate  contact  with  the  impinging  surfaet\s.  j 

I'tvn.'tiln  /or  hUL^Iintr. — Kxcei>t  in  special  cas<"3,  it  is  better  to  use  the  ]>owder  iu  the 
form  of  cartridges.  It  is  more  economical  iu  both  time  and  powder,  and  the  expluftioii 
is  more  certain.  Cartridges  of  various  sizes  are  ]>repared  and  »o\i\  by  the  coni|iaDT. 
Should  others  make  tliem,  let  it  be  (b)ne  with  strong  material,  well  glued  or  {uiMtii 
together,  aud  letting  ]K)wder  be  very  linnly  ]>n'SRed  into  them.  C-artridgej*  m.iT  lie 
cut  into  such  lengths  as  may  be  required,  care  being  taken  t4)  prevent  the  loss  of  |hiv- 
der  by  rolling  the  sections  iu  additional  paper,  or  otherwise.  Ordinary  bhiAtiugfuse 
may  be  used,  but  to  make  sure  of  ,i  discharge  in  all  cases,  and  to  keep  tlie  iK»wder  fntm 
being  burned  by  tire  from  a  leaky  fuse  the  best  gutta  iK^'cha  fuse  is  recoui mended,  awl 
of  a  size  to  fit  the  ca]>s  ]irecisely.  Caps  manufactured  for  the  special  pur]>nse  of  explo- 
ding giant  powder  are  furnisluril  by  the  compiny.  Connnou  percussion  caps  cannot  be 
used.  As  these  special  caps  are  more  heavily  charg«»il  with  fulminate  than  oniinur 
ones,  correspon<ling  care  should  be  taken  in  their  handling  and  use.  A  imir  of  cutting 
nippers,  witli  their  edges  blunted,  used  in  securing  the  caps  tightly  and  tinnly  to  tbe 
fu.st*.  A  tube  with  a  funnel  mouth  will  bo  useful  iu  charging  v/ith  looso  ]iowder.  Tin 
tubing  in  sections  may  be  useful  in  guiding  cartridges  into  submarine  bores. 

Drili  holv8f  chanjc9,  «fr. — As  to  the  diauu'ter  and  dcpthof  holes,  and  where  they  slioaU 
be  made,  and  the  direction  they  should  take,  and  also  as  to  the  quantity  of  powder  to 
be  used,  and  many  other  matters,  no  deliuite  or  arbitrary  rules  can  be  laid  down  for 
blasting  with  any  exidosive.  In  these  things  there  must  lie  vaiiation  nccortling  totho 
location,  character  of  the  material  to  be  blastiHl,  the  ])nrposo  of  the  blast,  and  other 
circuuiHtances  t(M)  numerous  and  complicated  to  anticii>ate.  Much  must,  therefore, 
be  left  to  the  good  sttuse  and  ex]>erience  of  the  blaster.  The  following  ulNier\'atiuDS 
and  exum]des  will  atfonl  some  assistance  to  a  beginner : 

As  a  general  rule,  the  dxill  holes  and  charges  for  giant  powder  can  be^  and  shoald  bCf 
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comparatively  small.  Experience  has  proven  that  f  inch  octagon  steel  Tvitb  3^  pound 
hamniers,  used  by  single  liand  drillers,  are  best  adapted  to  use  the  powder  to  tbo 
sreatost  advantage.  Iloles  one  inch  in  diameter  are  abundantly  large  fur  all  ordinary 
Heavy  work;  for  light  work,  correspondingly  smaller  ones  shcmld  be  ma<le.  A  small 
quantity  in  a  deep  hole,  whether  the  hole  is  large  or  small;  also,  a  small  ijuantily  in 
a  large  hole  whether  the  hole  be  deep  or  shallow;  also  a  large  qnuutity  in  a  smallbut 
deep  hole ;  also,  a  large  quantity  in  a  large  but  shallow  hole,  arc  all  exjunplcs  of  misap- 
plications; they  aro  all  violations  of  the  general  rule  applicable  to  all  ex])lo.sivos— that 
the  quantity  of  powder  should  not  only  l>e  proportionate  to  the  resistance,  but  the  hole 
ahould  be  proitortiouatu  to  the  powder. 

As  by  reason  of  its  quickness  giant  ])owdcr  in  bore  holes  is  nearly  as  effectual  with- 
out tiunping  as  with  it,  it  can  be  exploded  with  great  advantage  without  any  tamping 
at  all  in  natural  iissures  and  artiticial  cracks.  It  is  therefore  urged  that  advantage  be 
taken  of  this  extraordinary  quality  as  often  as  practicable. 

Owing  to  the  great  dilferenco  in  the  capacity  between  the  old  and  new  powder,  the 
tendency  will  be  to  overcharge;  it  is  therefore  recommeudtMl  that  each  I>luster  experi- 
ment on  this  i>oint,  so  far,  ut  least,  as  to  ascertain  the  mininmm  quantity  of  x>owder 
which  will  answer  his  pailieular  ])urpose. 

£jcamphs. — A  solid  cast-iron  ball,  seven  inches  in  diameter,  charged  with  half  an 
oance  of  giant  powder,  in  a  three-quarter  inch  hole,  three  inches  det^p,  without  tamp- 
ing, will  be  blown  into  small  fragments.  The  same  result  will  foUuw  the  explosion  of 
three-quarters  of  an  ounce  at  the  center  of  a  wrought  iron  anvil.  A  six  foot  cul>o  of 
solid  granite  cbarge<l  with  an  ounce  of  giant  powder  in  u  three  quarter  inch  hole,  nine 
inches  diH^p,  will  be  cracked  into  several  pieces.  Boulders  three  or  four  ftn^t  in  diame- 
ter, and  particularly  Hut  ones,  can  be  cracked  in  pieces  by  cxplcMling  an  ounce  or  two 
of  powder  on  their  surfaces.  An  ordinary  riilc  will  be  blown  to  pieces  by  a  charge  of 
giant  j>ow«ler  of  one-half  of  the  weight  «)f  an  ordinary  charge  of  ginipowiler.  A  charge 
of  from  one  to  two  pounds  of  iK>wder  in  an  inch  hole  from  five  to  ten  feet  deep,  placed 
ten  or  fifteen  feet  back  from  the  face  of  the  wall,  in  hard  rock,  will  crack  olF  or  shatter 
the  whole  inter\'ening  mass. 

Charging. — ^The  charge  in  the  form  of  cartridges  must  fit  and  fill  the  bottom  of  the 
bore,  and  be  packed  solid.  This  is  an  essential  prerequisite  to  an  eifeetivo  blast.  The 
best  way  to  secure  it  is  this :  Take  a  cartridge,  as  near  as  possible,  of  the  same  size  of 
the  bore,  and  cut  it  into  motions  from  one  to  two  inches  lonj^.  With  a  hard  wo<h1  ram- 
mer, as  long  as  will  run  freely  in  the  hole,  press  these  Si'ctions  into  the  lH>i*e  hole  one 
by  one  with  suilicient  force  imtil  each  section  is  driven  to  the  bottom  and  expanded 
hiterally,  so  as  to  till  the  hole  srilidly  in  every  direction. 

Auy  sizeil  cartridge  may  be  used,  provided  it  is  thus  put  in.  Metallic  rammers  nmst 
not  be  used.  In  w^et  holes  the  sections  of  cartridge  should  be  rolled  in  additional 
paper,  and  the  ends  closed  to  prevent  the  powder  from  getting  mixed  with  water,  in 
many  mines  the  giant  powder  is  used  loone  in  downward  holes.  It  is  poured  through 
the  fuuneled  tube  into  the  drill  hole.  Economy  requires  that  the  tube  should  reach 
to  near  the  bottom  of  the  hole.  The  charge  should  be  rammed  down  in  divisions,  sub- 
atautially  as  directed  as  to  cartridges. 

Priming, — After  charging  the  bore,  cut  off  a  proper  length  of  fuse  and  inm'rt  its  end 
into  one  of  the  special  ca]>s  up  to  the  fulminate.  If  the  fuse  is  too  Inrge  lor  the  cap 
pai«  it  to  a  fit ;  if  too  small,  wrap  it  with  pa]>er.  Lut  the  diifenMiee  between  tlie  size 
of  the  fuse  and  the  caps  should  be  very  slight.  Then  place  the  edge  of  the  nii>))er8 
acroas  the  cap  near  its  edge,  and  indent  it  firmly  into  the  fuse.  Never  ilo  this  with  the 
teeth.  Now  cut  olf  aix»ut  one  inch  of  the  smallest  sized  cartridge,  and  roll  it  in  ad- 
ditional paiier,  and  insert  the  ca])  with  the  fuse  attaclie<l  into  the  iK>wder  about  the 
length  of  the  cup,  and  pre4w  the  |jowder  firmly  about  the  cap.  Then  close  the  neck  of 
the  cartridge  about  the  fuse,  and  fasten  it  there  by  a  strong  string,  or  some  other  means, 
in  snch  a  manner  as  to  prevent  the  cup  from  being  withclniwn  from  the  powder.  To 
make  sure  that  the  cap  and  cartridge  do  not  get  apart,  it  is  better,  in  all  coses,  not 
only  to  tie  the  conl  about  the  neck,  but  also  to  tie  the  ends  afterwanls  around  the 
naked  fuse  close  to  the  mouth  of  the  cartridge.    This  is  calle<l  the  primer. 

Tlius  ]>repare<l,  i)lace  the  ])rimer  in  the  drill  hole,  and  press  it  with  the  hand  or  a 
wooden  rod  into  ccmtuct  with  the  charge. 

In  using  loose  iiowder,  if  it  is  within  reach  of  the  hand,  instead  of  using  a  primer  a 
cappc4i  fuse  can  be  used  to  explode  it,  taking  care  to  press  the  powder  around  the  cap, 
and  secure  the  fuse  in  place  by  putting  a  stone  upon  it,  or  otherwise. 

TamjHHg. — After  priming,  till  tlic  bore  hole  with  water  whenever  it  can  be  done,  and 
when  it  cannot,  blast  without  tamping. 

Considering  the  slight  advantage  of  any  other  than  water  tamping,  the  time  taken 
to  apply  it,  the  danger  of  disturbing  or  exploiting  the  cap,  and  the  inconvenience  of  re- 
piriuiiug  in  case  of  miss-fire,  it  is  better  not  to  use  it. 

JSrplosion  of  bliMttt. — The  burning  of  the  fuse  explodes  the  cap ;  the  cxphKsion  of  the 
cap  explodes  tbo  primer  or  charge  in  which  the  cap  may  bo.  All  the  other  cartridges 
or  charges  in  the  same  hole  aro  exploded  by  the  first  explosion  of  powdec. 
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In  case  the  blast  misses  fire,  put  in  another  primer. 

A  space  of  several  inches,  cither  vacant  or  filled,  hetweon  several  charges  orcKtri^  W- 
in  the  same  hole,  will  not  pnivent  the  siinnltaneons  explosion  of  all.     In  case  the y|*  VV- 
i»  not  eftWitive,  it  will  Im^  heeans«»  our  <lirmitions  have  not  hwMi  followed,  or  bwaus^'j^  y-'* 
blaster  has  ern*(l  in  some  matter  left  to  his  discretion.    The  mo8t  common  cau^      \^ 
failnn.^  aiv  detieiency  of  powder  and  defective  mnimiug.  ^ 

It  may  ho  stated  here  that  the  «;reat  advanta«;o  claimed  for  this  powder  conrij^*^ 
BO  much  in  dinunishiiip;  the  cost  of  powder  as  an  item  of  expense  as  iu  diminifib^^^^ 
cost  of  nsinj;  it.  The  dillerenee  in  the  cost  of  pow(h»r  is  trilling  iu  couiparison  ^^^^  ^ 

dilferenee  in  th«*  cost  of  drilling,  charjjiii;;,  tampin<;,  convenience  in  wet  wi ^'^ 

elfectivcness  of  blasts.  Ciiant  jMiwder,  as  a  ;!;iMH'.ral  rule,  throws  rock  less  and 
it  moiwaud  extends  its  etliircts  much  deeper  than  ordinary  blast  in;;  ]>owder:  ai 
who  use  it  soiui  learn  not  to  jud^t;  of  a  bhist  by  first  appearances.  It  fre«|neii 
]>eus  tiiat  a  blast  whieh  seriMH  to  have  had  no  etVe<*t  ])rovesto  have  done  reu 
exi^ution  iu  criu*kin«i;  anil  looseuhi;;  the  roek,  and  preparing  the  way  fur  sul 
blasts.    This  is  (specially  the  case  iu  tunnels  and  Nliafts. 

lUatitlnff  undtr  »r<i/rr. — C'artridj;«'S  to  be  used  iu  water  shfuild  be  made  of  sno^  .Mich  u 
as  will  not.  be  «U'>troy«*d  ov  materially  wcakrned  by  the  water.  They  shouU-»  '»i  a£ 
weighted  wicli  sand  in  their  lH)ttoms.  or  in  some  other  way,  so  as  to  siiik.   To  *  D«t>|g 

as  an^  ni>t  thus  wei;rht«.-d.  in  watiT,  they  nnist  be  forci'd  to  their  jdaeoi.  and  ^^9^tt^ 

there  by  {xuirin^;  sand  upon  th(>ut  or  otherwi.se.  In  submarine  wurk,  where  tli^  f'*^ 
at  a  e<»nsiderabhj  distance  beh»w  the  snrl'aee  of  the  water,  the  tiiluii^;.  iu  scct-  ***^(m 
be  nwd  to  ;;uiile  the  weijrhted  eartrid«;e  t»»  its  ]dace. 

If  subnier;jjed  rocks  have  to  be  removed,  all  that  is  required  is  to  take  a  hirj^J  ^*^ 

box  <if  giant  powder,  in  bulk,  as  the  case  may  be;  bore  with  a  ^indet  a  hole  int»     '^''^ /♦(t,- 
fasti-n,  as  before  mentioned,  the  eap  ^\«'1.1  t<*  the  fuse, and  imsh  the  ca]»  tbron;;h     ^^koje 
itslent^tb  into  the  powder,  never  iurther ;  ti;;:hten  the  gimlet  hole  with  Mime  pr"^'*^ 
wax;  tie  additional  weight  to  the  Imix,  light  the  fuse,  which  only  requires si^'^/w/ 
length  tt)  allow  thi'  box  time  to  reach  tln^  rock  when  snnk.  :ind  diii])  1 1. 'O  sniu '*'*'*' 
rock  to  be  Masted.     .Some  use  s])i'cial  snhniaiiiu'  fuse,  wliicJi  wit hst.Mnds  the  pr«?-'«w 
of  the  water  to  any  depth.     In  this  way  the  entrance  to  the  gnat  San  Fr-inc  s*"*"!? 
dock  has  been  cleared  fiom  rocks,  under  the  superintendence  of  the  late  efiiiiinti^   |  t  . 
neer,  Mr.  Toilock.  As  much  as  out*  hundred  and  twenty  i^onnds  of  black  poTrdiritont 
blast  were  h>wercd,  more  than  <»nce.  on  a  certain  reck  near  or  in  front  of  the  tlrydoci 
and  exploiled.  and  noihing  was  efieeted  but  throwing  uj)  a  bi'autiful  column  ofVater. 
Mr.PoUock  sunk  on  the  same  nuk  a  box  with  ten  pounds  of  giant  i»owder.and  thviin( 
blast  shattered  the  rock  to  pieces.     ?iix-p«)un«l  boxes  were  then  ummI^  >Ir.  l'ol^K■ktl^ 
ingthe  enonnnus  ell'ect  of  larger  blasts  might  injure  the  dry  doek  proper:  even  tlw^ 
blasts  provc<l  too  |M»\verfnl,and  at  last  only  two-iKiund  boxes  were  usitl.  whieU  suciiss- 
fully  reUHiveil  all  the  rocks. 

TtinjK'i'fitHn'. — Hch»w  1*J  degrees  Fahrenheit  giant  powder  freezes,  and  above  51» 
degrees  (the  boiling  point  of  water)  it  thntws  oil'  noxious  fumes,  and  beconu-s  weak- 
ened and  linally  destroyed.  It  sh«>uld,  then  fore,  be  kt.'pt  in  .s»>me  place  haviu*'  a  trm* 
perature  bct\ve«.*ii  these  extremes.  \\'heH  frozen,  it  can  be  thaw«'«l  hy  lu-ing  kept  (vt  a 
timo  iu  this  nrttper  temperature.  When  it  becomes  soft  to  the  t«nicli  it  is  re;idy  furns*'. 
As-it  freezi'S  veiy  slowly,  no  nn-onvenient  haste  is  required  iu  its  a|i]ilicatii>n*.  If  tw 
powder  in  Imxes  or  cartridges  has  Irom  accidental  causes  bec<ane  wet,  if  dried  a^a 
slowly  its  usefulness  is  not  impaired. 

Effirt  of  tin-  ijinut  poinUr  on  the  lualth. — Sr)me  mincers  sulVcred  from  headache  when  tbia 
powder  lir>i  came  into  use;  but  this  was  caus^'d  by  the  impo-ssibility  of  ]»i'ticuring  the 
raw  material  at  the  hegiiining  of  tin*  business  in  a  laire  state.  This  lias  long  ago  hetn 
obviatetl.  and  since  that  time  we  hear  of  no  coni])laints  of  headach<\  except  ]»ro<luc^ 
by  souje  of  the  following  causes.  We  have  numerous  alli^lavits  fi-oni  minors  tbst  it 
never  allected  them,  and  that  they  never  suti'ered  any  headache  from  its  use.  The 
causes  which  can  produce  a  temporary  headache  are  tlio  following:  Kither  fmin 
handling  the  pciw«ler  too  much,  tasting  it  and  rubbing  it  between  the  Hngen.  aud 
oftenvaril  unconsciously  rubbing  the  face  ^^ith  the  hands,  when  not  nseii  to  it,  or 
from  p»ing  immediately  after  a  blast  into  a  badly  ventilated  tunnel  or  .shaft,  which  is 
invariably  ihme  by  new  consumers,  to  se<^  tlu^  etl'ect  produced  by  *his  ui'W  blasting 
agent.  The  enormous  power  of  the  giant  p<iwder  in  its  exi)losion  drives  away  tura 
short  while  the  litth-  good  air  which  is  at  the  cud  of  a  tunnel;  the  space  is  then  \tsr- 
tially  tilled  with  gases.  In  case  the  charg<^  is  not  entin>ly  exph)ded.  but  part  of  it  bnnit, 
this  burning  of  the  pow<ler  creates  the  noxious  fumes  whi(di  cause  he:ulaehe:  or  the 
funics  are  caused  by  improperly  securing  the  cap  to  the  fuse,  and  the  cap  and  fnA»trt 
the  primary  cartridge.  It  is  of  very  gn-at  importance  that  this  should  Ih»  «loue  prop- 
erly. Those  who  art.'  familiar  with  its  nst»  never  experience  any  inconvenience  from  its 
use  when  the  whole  charge  is  pro^^erly  exploded.  A  littb?  r|uieklime  plaeiHl  uearthe 
hole  to  be  blasted,  or  some  ammonia  placed  in  a  vessel  near  the  bhist,  will  absorb  tbe^e 
gases  in  a  few  minntt^s.  If  men  not  accustt)med  to  this  powder  will  stay  out  of  the 
aiiafta  or  tunueU  which,  aro  badly  voutilaled,  after  tho  blast  la  espUMled,  only  one-half 
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^  the  time  they  do  after  black-poTrder  explosions  during  tlio  Ant  few  days,  no  com- 
HMintA  of  headaches  wonld  erer  arise.  It  may  not  bo  frenemlly  known,  luir'it  i:^  nover- 
ttelcBs  a  fact.  Tliat  if  black  powder  pitMlucetl  no  smoke,  (which  fon^cs  nion  to  stay  out 
^*^rtain  time.)  and  they  shonid  go  in  immi-diati-ly  after  a  Iilubt.tbcy  would  cxiH'rieiice 
*««5  ^aine  ht.*adnche.  This  is  fiutliciently  jiroviHl  by  |H'rss«>ns  of  sciruc**.  The  iiases  lil»- 
'*^*?<1.  by  exiili»di!i;jj  j;iant  imiwiUt  an*  carlKuiic  acid  j;:u*.  oxy^iui,  nitn»i:«"n.  and  ^tean^ 
p5*     ^lioso  from  gunpowder  are  the  same;  but  £nnp(»wdiT,  in  atblitiou,  h:w  carl»ouic 

V^^^-claif  hauk  hla*tfinff. — It  basso  far  l>een  a  very  expensive  op»»ration  for  the  miners 
***^^5.ik  ni>  piiM'-clay  and  ceniunt  banks  to  e!iabb>  thrm  to  extnu-t  t\w  g«iUl  by  sbiieing. 
^^5"    tunufls  had  to  In?  rnn,  with  a  T  at  tlie  end.  in  which  were  ]daivd  from  lifiy  to 

*  ^-^icmsand  kegs  of  common  powder:  thr  tunni-l  was  then  filh-d  np  airain  and  the 

*  *■     i^xred.   Tlie  hank  was  always  thr«>wn  over  in  lars^i*  pieces  uf  rlay  or  cement,  which 


Iterwards  broken  to  pieces  by  pieks  and  gads,  and  often  with  Mnall  blasts — a  very 
''^*«"  :»U8  and  exiK*nsive  pn>ccediug.   Recently,  in  this  kind  of  wv>rk,  ^iant  powder  lias 
jy     *-  ^utruduced,  which  overcomes  all  difficulties,  and  shows  itself  wi  lar  8n]>erior  to  the 
^^«^cess,  and  scivcs  so  enonuonsly  in  cost,  that  it  cannot  fail  to  be  s]»eedily  intro- 
"^■■-^   in  uU  bank  blasting  work.    In  a  bank  of  pipe-clay  a  Knit  seventy  feet  high  a 
_f*i  x  inchi-s  in  «lLameter  was  bored  horizontally,  with  an  anger,  twenty-six  feet  deep 
4ew  feet  aI>ovc  the  ground.    Into  this  liole  one  hundred  pounds  of  giant  ]H>wder, 
^7" *^ "^  ridges  six  inelies  in  diameter,  was  intriHluced  and  well  rammed,  and  the  blast 
^~  The  result  was  suri»risingly  successful.    The  hlast  did  not  throw  the  bank  over 

'■"'AoniiouH  pieees  t«)  I»o  bn»ken  up  again,  as  is  always  tlie  case  where  blaek  iniwder 


.  A 


[^^7*^*^1 ;  but  the  blast  crushed  and  crumbled  the  entire  bank,  seventy-live  feet  on  csich 
^^,*"^t"  the  blast,  in  such  a  manner  that  when  the  water  is  turned  on  it  c:in  nil  bo 
*^*iO  down  without  additional  work. 

^«e  in  rein  mining. — The  ^'vdiit  powder  has  been  in  use  for  nearly  two 
^^^^^  at  tlie  Oakos  and  Iteese  mine,  in  Uunter's  Valley,  near  the  3Iari- 
^^  Estate.    A  letter  from  there,  January-,  18G9,  is  as  follows  : 

^/'^e  have  used  the  powder  entirely  since  last  April.  In  its  use  the  steel  consumed  is 
^Qniforui  size — three-fpiarter  inch  m'tagon.  Hammers  (short  handles)  weighing  three 
^d  a  half  pounds.    The  countrj-  roek  is  hard  and  ti*naei<»us.    The  veins  «»f  <]uartz  are 

^larrow,  varying  from  ten  inches  to  three  feet,  generally  running  from  one  foot  to  twenty 

)&cbe8  in  width,  with  little  or  no  gouge. 
Tlio  8\'8t>em  which  Mr.  Cassel,  »uiK.*rintpndent  of  tho  mine,  has  intrc»duei'd.  (and 

which  can  only  be  used  to  advantagt^  with  giant  powder,)  is  to  pay  the  miners  by  the 

foot  in  depth  of  hole  drilled — the  miner  doing  no  blasting,  nor  dm-s  he  handle  any  i-oek, 
Ilia  simple  duty  being  to  drill  holes  where  instructed. 

Tho  underground  superintendent  or  head  blaster — one  for  each  Hhift — iuHtructM  tho 
miner  where  to  drill  a  hole.  When  the  hole  is  <lrilled  to  tho  depth  required  the  Huper- 
intendent  measnres  it  and  takes  a  memorandum  of  the  same,  and  sets  the  mim^r  at 
work  elsewhere.  As  soon  as  the  hcde  is  measured  the  blaster  loads  it  with  tnim  two  to 
two  and  a  half  ounces  of  loose  powder,  lUls  the  hole  with  water,  covers  it,  and  leaves 
it  until  the  men  leave  it  at  time  of  shii't.  As  soon  as  tho  men  liav«)  left  the  mine,  tho 
blast'Or  with  his  fnsci^,  with  cai>  or  ex]>loder  attached,  makes  his  round,  and,  removing 
tho  cover  ficom  the  hole,  dro])s  the  fuse  into  the  hole,  works  the  exphnler  into  the  ]»ow- 
«ler,  wliich  is  quite  soft,  tires  the  fuse,  and  in  a  f«)W  minutes  will  <^x]dodi;  all  tho  Jioles 
drilled  dnring  the  working  shi it.  As  soon  as  tho  explosions  are  made  the  rock  men 
and  i»kip  men  clear  away  the  debris  which  may  be  in  tho  way  of  drilling  new  holes, 
and  when  the  men  again  come  into  tho  mine  there  is  work  for  them  ahead  in  drilling. 
A  blast  IB  only  lired  when  the  men  are  at  work  on  the  mine  when  it  iRH^omes  neeesHary 
to  Teino%'e  material.    Thus  it  will  be  seen  no  time  is  lost  in  blasting. 

My  oxperienco  since  Ajiril  last  loa<Is  mo  to  know  the  following  fiicts  in  the  use  of 
gl%nt  powder  a.s  against  gunpowder: 

First.  The  amount  of  work  which  can  bo  xx^rfonned  in  a  given  space  in  a  inino  is 
nearly  double. 

Hecond.  The  consumption  of  steel  is  about  one-half. 

Thinl.  The  consumption  of  hammerH  is  ai>out  one-half. 

Fourth.  Tlie  consumption  of  candles  is  a1)out  one-half. 

Fifth.  The  width  of  the  drifts  or  sto])es  is  only  about  one-half,  requiring  so  much  Iom 
material  t^  be  removed  or  hoisted  from  the  mine. 

Sixth.  Tho  mining  timbers  are  shorter. 

Seventh.  The  ore  raised  from  the  mine  is  broken  by  tho  force  of  the  powder  so  as  to 
reqnire  less  spalling  for  the  mill. 

£ighth.  Tho  progn?ss  of  the  work  in  tho  mine  is  expeditwl  at  least  forty  i>er  cent., 
and  in  wet  mines  tbe  progress  is  increased  fully  fifty  per  cent.,  if  not  more. 

So  far  as  the  miner  is  concerned,  ho  can  cam  moro  money  withatUri!u-cV^\;vt\AX-v[V(\\ 


494     MINES   AND   MINING   WEST   OP   THE   EOCKY  MOUNTAINS. 

steel  nnd  Rniall  hnmmcr,  than  in  any  other  way.  It  is  tmo  ho  mnst  earn  his  money, 
and  is  not  paid  by  the  day.  The  price  paid  in  the  Cakes  &  Hecse  mine  is  37|  eeata 
per  foot  of  hole  drilled.  In  October,  there  was  drilled  6,476f  feet  of  hole,  coiting 
^,42*J  03.  The  following  list  will  exhibit  the  amounts  earned  by  miners  most  expen 
in  the  nmi  of  single-hammer  drills  in  October,  twenty-seven  working  days. 

P.Beieai $130  20  I'  H.  Laity JW  36 


L.Boivin 124  33 

J.A.  Wilscm 131  77 

B.  Kendall 103  77 

S.Cox 122  25 

S.i:ran 130  74 

B,Picard 104  50 


F.Gill we 

F.  Lastrado 90  W 

J.  Fortuua 94  56 

H-Boyle 91  77 

J.Martin 90  49 

L.  Battiola 64  93 


and  many  others  ranging  below  the  at)ovo  amounts,  falling  short  eitlicr  bocanse  not 
working 'full  time,  or  from  not  being  expert  in  n»e  of  the  single  hammer.  Still,  odv 
system  of  mining  where  a  miner  willing  to  work  can  cam  as  high  as  $131  77  permontb 
of  twenty -seven  working  days,  must  inure  to  the  benefit  of  the  miner,  and  {lartienlarlr 
so  when  'the  mine  owner  is  willing  to  pay  such  wages.  One  thing  is  certain,  that  with 
giant  powder  and  the  use  of  small  steel  and  hammers,  iho  miner  mnst  earn  his  money, 
and  cannot  shirk  his  work,  as  is  too  often  the  case  under  the  old  syst-em  of  mining. 

Mr.  L.  L.  Kobinson,  the  president  of  the  Giant  Powder  Companj, 
writes  under  date  of  January  25, 1869,  to  the  Mining  and  Scientific 
Press,  as  follows : 

EniTons  Press:  Noticing  in  your  paywr  of  the  16th  a  communication  having  refer- 
ence to  the  use  of  giant  powder  in  the  Oakes  &12ceHe  mine,  belonging  to  Mr.  McAllister 
and  myself,  I  beg  to  state  that  during  the  past  week  our  8ui>erintendeut,  Mr.  CaMrL 
has  let  the  following  contracts  for  work  on  tlie  mine : 

1.  Sinking  the  main  shaft  50  feet  from  the  '278-foot  level,  at  $60  per  foot— cantracting 
parties  furnishing  everything. 

2.  Drift  west,  on  Oakus  «&liecsc  vein,  50  feet,  at  $13per  foot-HH>ntractonfiiiniafaiBg 
everything. 

3.  ^Drift  south,  50  feet,  at  §10  75  per  foot. 

The  same  work  has  heretofore  cost  us,  with  the  use  of  black  powder,  as  follows: 

1.  Sinking  main  shaft,  $90  per  foot. 

2.  Drift  wost,  Oakes  &.  Keese  vein,  $30  per  foot. 

3.  Drift  south,  blue  lead,  6'25  per  foot. 

Thus  it  will  be  seen  that  in  these  three  contracts  tho  mine  owners  save  as  follows: 

1.  Sinking  50-foot  shaft,  at  .«530 ^L.^IPO 

2.  West  drift,  30  feet,  at  $17 KaI  (H» 

3.  South  drift,  50  feet,  at  $14  25 71«  50 

Total  saving 3,Ofi2  50 

In  addition  to  the  saving  in  dollars  and  cents,  is  also  the  imx>ortantitem  of  savingin 
time,  as  the  time*  occupied  in  tiuishing  contracts  with  giant  ]>owder  is  only  about  one- 
half  the  time  required  with  use  of  or<linary  powder. 

The  contractors,  t^ven  at  tht?se  low  rat^Ns,  an?  better  satisfied  with  tho  prices  than 
under  the  «>l(l  pri('<'S  with  the  common  powder. 

Giant  poicder  for  railroad  work. — The  Central  Pacific  Railroad  Company,  in  running 
their  long  ''Summit  Tuimel,"  commenced  tho  use  of  nitro-glycerine,  and  Ibnnd  it«o 
very  effective  and  advantageous  that  they  wert^  enabled  to  complete  tlie  tunnel  in  over 
one  year  less  time  than  if  ordinary  powder  hail  been  used. 

How  much  tliis  saving  of  time  of  over  one  year  has  been  worth  to  the  Central  Pacific 
railroad  can  hardly  be  estimated.  It  is  well  known  that  giant  powder  posMesaca  about 
the  same  strength  as  nitro-glycerine,  without  any  of  its  dangerous  qualities.  At  the 
time  the  above  work  was  done,  giant  powder  had  not  been  invented,  otherwiso  it  would 
nndi)nbtedly  have  been  preferred  to  nitro-glyeerino.  The  Western  Pacific  Kailrosul 
Company,  the  Oregon  Kaiiroad  Company,  and  the  Virginia  and  Truckec  Kailroad  Com- 
pany havo  used,  and  are  using,  tho  giant  i>owder. 

In  conclusion,  IVIessrs.  Bundmann,  Nielsen  &  Co.,  give  the  annexed 
recapitulation  of  the  chief  advantages  attending  the  use  of  the  giant 
powder : 

1.  A  great  economy  in  lalwr  for  boring. 

2.  The  rapidity  of  blasting  operations,  which  is  of  vita.1  imxwrtanoc,  especially  ft* 
mines  and  railway  tunnels,  can  be  made  with  giant  powder  in  one-half  tho  time,  or 
IcsSf  than  with  black  powder. 
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8.  Perfect  safety  in  carrying,  storing,  and  liandling  it. 

4.  A  complete  combastiou,  which  leaves  no  smoke  or  noxious  gases. 

5.  The  quickness  of  explosion  is  so  great  that  fissured  rocks  and  clay  are  easily  Itlastod 
Krith  it. 

6.  Great  saving  in  wear  and  t«ar  of  tools,  and  in  consumption  of  steel  and  fuse,  fewer 
x>re-holes  being  needed. 

7.  No  tamping  but  water  or  loose  sand  being  required,  the  loading  is  attended  with 
lo  risk,  but  with  a  saving  of  time  and  expense. 

8.  In  boulder  blasting  in  gravel  claims  it  is  very  superior,  as  in  all  ordinary  boulders, 
k>o  large  to  bo  easily  removed  by  manual  labor,  a  small  charge  of  giant  powder  in  a 
lole  made  with  a  half-inch  drill  and  three-x)ound  hammer,  will  shatter  the  boulders  so 
^ey  can  easily  be  handled. 

9.  Its  use  under  water  or  in  water-bleeding  rock  is  very  simple  and  the  effect  very 

10.  It  is  very  useful  for  blaetinr^  heavy  blocks  of  iron,  steel,  or  metal,  which  cannot 
t>e  blasted  b^  gunpowder,  but  easily  yield  to  small  chiirges  of  giant  powder. 

11.  For  military  purposes,  in  si)ringing  mines  and  removing  palisakdes. 

A  fair  trial  never  fails  to  prove  a  complete  success.  The  first  blasts  are  conclusive  as 
to  the  great  superiority  of  giant  powder  over  gunpowder,  but  it^  full  economical  valuo 
Ban  only  appear  when  those  who  use  it  use  single-handed  drills,  and  at  the  same  time 
grain  experience  enough  not  to  waste  its  power  by  overcharging  or  requiring  impos- 
libilities  of  it. 

The  consumption  of  giant  powder  in  California  is  reported  (1869)  to 
vary  from  12,000  to  15,000  pounds  per  month,  and  to  be  increasing. 

Experiments  with  giant  powder. — In  offering  the  giant  powder  to 
the  several  stejimship,  steamboat,  railroad,  and  express  companies  to  be 
transported^  some  doubts  were  expressed  as  to  its  safety;  invitations  were 
therefore  given  to  several  officers  of  these  companies  to  witness  a  few 
experiments  with  the  powder,  designed  to  test  its  qualities  in  this  re- 
spect and  satisfy  such  doubts. 

Accordingly,  on  the  27th  day  of  March,  1868,  near  the  company's 
works  in  San  l^rancisco,  the  powder  was  subjeeted  to  the  following  tests, 
in  the  presence  of  Charles  E.  McLane,  of  Wells,  Fargo  &  Co. ;  C.  J. 
Brenham,  of  the  California,  Oregon  and  Mexico  Steamship  Company ; 
B.  M.  Hartshorne,  of  the  California  Steam  Navigation  Company;  W.  M. 
Hnghes,  of  Hughes  &  Keys,  of  Stockton,  and  several  other  gentlemen. 
The  following  is  the  record  of  results : 

I%r9t  Erperiment. — A  l)ox  strongly  made  of  ^-incli  pino  boards,  and  fiUod  with  abont  3 
lbs.  of  giant  powder,  fimily  packed,  was  thrown  from  a  perpeudiciilar  height  of  30  feet 
upon  a  rock.  The  end  upon  which  the  box  struck  was  broken  in  and  the  powder  con- 
siderably displaced  and  compressed,  but  not  exploded. 

Second  Experiment, — At  the  suggestion  of  Mr.  McLauo,  8  cartridges,  each  containing 
4  ounces  of  iwwder,  were  firmly  bound  together  with  a  strong  cord  and  tlirown  repeat- 
edly from  the  same  height  upon  the  rocks  below.  Several  of  the  cartridges  were  in- 
dented, bent  and  bruised,  but  not  broken.  Finally  the  cord  was  cut  by  the  rocks  and 
the'caitridgeA  separated.    No  explosion. 

Third  Experiment — A  similar  bundle  of  cartridges  was  placed  upon  a  largo  rock,  with  a 
rough  snrface,  and  heavy  stones,  weighing  from  10  to  30  lbs.  each,  thrown  from  tho 
same  height  npoo  it.  Tho  cartridges  were  flattened  and  broken  open,  and  some  of  tho 
powder  spilled  and  ground  into  the  rock.    No  explosion. 

Fourth  Experiment. — A  Ik)x  of  the  same  size  as  in  tho  first  experiment  was  filled  partly 
with  cartridges  and  partly  with  loose  powder.  A  common  fuse,  without  any  cap,  was 
inserted  in  t£e  loose  powder,  and  tho  cover  of  the  box  screwed  on  and  the  fuse  lighted. 
The  loose  powder  was  set  on  fire,  causing  a  formation  of  gases,  which  forced  tho  boards 
apart,  and  escaped  with  a  hissing  noise  like  steam.  There  was  no  oxplosiou.  Tlie  loose 
powder  was  burned  while  the  cartridges  were  unaffected  except  by  being  scorched.  In 
this  state  one  of  the  cartridges  was  taken  from  tho  box  and  exploded  in  the  ordinary 
manner,  with  terriiio  eftViCt. 

I\fih  Experiment, — A  similar  box  was  now  fiUcd  with  cartridges,  from  which  Captain 
Brenham  selected  one  at  random,  for  tho  purpose  of  testing  it.  The  box  was  then 
dosed  tightly,  and  placed  npon  an  open  fire  and  consumed,  powder  and  aU,  without  ex- 
ploding. During  the  bnmmg,  slight  noises  were  heanl  from  time  to  time,  indicating 
the  bursting  of  the  cartridges.  The  cartridge  selected  by  Captain  Brenham  was  now 
exploded  in  the  usual  manner,  with  tho  ususd  eficct. 

JSixth  Experiment — ^A  heavy  tin  cylinder,  1  inch  in  diameter  and  8  inches  long^  "waa 
packed  fim  of  loose  powder,  a  fuse  without  a  cap  inserted,  and  the  end  ol  \\x!^  c^TA<(st 
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then  tightly  pluggi^^l.  A  small  portion  of  the  iwwder  about  the  fase  was  burned,  the 
plug  fnrci*(l  out  with  a  noise  like  tlu;  drawiug  of  a  cork,  and  the  tint  extinguiiihed.  The 
cartridge  avua  then  thrown  into  a  tire  and  consumed  without  exploding. 

Seventh  JCxpirimcnt. — Six  eartridp?H,  each  containing  4  ounces  of  powder  with  a 
cappe<l  fuse  in  one  of  them,  were  placed  2  or  3  inches  apart-  in  a  horizontal  crevice  in  a 
clili  of  hanl  rock,  without  tamping  or  other  means  of  conlinement.  The  cartridges  were 
all  exphwleil  together;  there  was  hut  a  sin<;le  report.  The  bluff  abi>ve  the  crevice,  to 
the  extent  of  many  tons,  was  completely  shatt^^red. 

Eiijhth  Experiment — The  box  of  jjowder  use<l  in  the  first  exi>eriment  was  now  placed 
ona  llat,  hard  stcmo,  about  1)  square  feet  surface,  and  iifteen  inches  thick,  and  explmi^ 
in  the  pi'oper  manner.  The  rock  was  broken  into  fragments,  none  of  whiolt  was  larger 
than  a  man's  tist,  and  the  ground  was  torn  up  and  blown  out  to  tk  c-ousiderable  depth. 

2\inih  I-JxpvrinuHt. — ^Two  handfuls  of  liKiso  j)owder  were  explo<led uimn  a  rock  similar 
to  that  in  the  eighth  experiment,  but  imbedded  in  the  earth.  The  portion  of  the  rwk 
above  ground  was  crumbled  into  small  pieces,  while  that  below  wa8  cracked  and 
sldvered  in  every  direction. 

Tenth  A'jr/xriMf  nf.— A  section  of  i^>inch  common  gas  pipe,  a'lK)nt  4  feet  lou^,  was  placed 
uxHin  the  ground,  a  2-ounce  cartridge  inserted  loostdy  in  each  end,  leaving  the  tube 
between  the  cartridges — a  space  of  about  3^  feet — entirely  empty.  In  one  ot  the  cart- 
ridges was  iilsieed  the  usual  fuse  and  cap  and  nothing  in  the  other.  Xc>  tamping  was 
us4:d,  or  other  filling  or  fastening.  The  ends  of  the  tnho  were  not  more  than  hall  filled 
by  the  cartridges.  J^>th  cartridges  exploded  at  once.  Each  end  of  the  pii^e  for  aboat 
a  foot  was  blown  off,  and  into  small  fragments,  leaving  half  of  the  remainder  split  open 
and  tlatteued  out  as  by  a  hammer,  and  the  other  end  uaring  and  jagged. 

DUALIN. 

Another  powerful  explosive  compound  has  recently  been  brought  be- 
fore the  public  and  patented  in  the  United  States.  It  is  known  as 
dunUn,  and  aj>pears  to  bo  a  mixture  of  nitro-glycerine  and  nitrogenized 
cellulose,  made  from  sawdust.  Jt  was  first  introduced  into  Germany  in 
April,  ISOD.  In  many  mining  <listricts,  especially  in  mines  belonging 
to  the  I'russian  government,  it  is  now  used  in  the  place  of  common  i>ow- 
der,  and  has  taken  the  place  of  nitroglycerine  and  dynamite,  (giant 
powder.) 

Lieutenant  Dittmar,  the  inventor,  and  the  manufacturer  of  the  article 
at  Boston,  <lescrii)es  dualin  as  a  powder : 

It  is  fabricated  in  six  different  degrees  of  strength,  the  use  of  which  wiU  depend  od 
the  degpM^  of  hardness  and  toiighness  of  ihe  material  int-ended  to  be  Bubjected  to  the 
action  of  the  powder.  Dunlin  will,  if  lighted  in  the  open  air,  burn  without  exploding: 
but,  if  conliiied,  may  be  made  to  explode  in  the  same  way  ns  common  iK)wder.  It  is  not 
sensitive  to  eoneussion ;  will  not  deeomjiose  by  itself,  nur  cake  or  pack  together,  and 
may  be  readily  iilleil  into  cartridges  or  blast-holes,  requiring  no  other  than  water- 
tamping.  It  matters  not  wheth«T  the  place  where  it  is  sttu'ed  he  wanu  or  cold,  dry  or 
damp.  Dual  ill  has  from  four  to  Iifteen  times  the  strength  of  common  iM>wder,  and  is, 
theref()re,  stronger  than  nitro-glycerino  or  dynamite.  The  advantages  claimed  for 
dualin  over  other  ex])losive  agents  are — 

l^rst.  It  may  bo  stored,  transported,  manipulated,  and  api)lied  with  less  risk  tlum 
common  powder. 

fcJecond.  It  may  bo  nsed  in  cold  weather  withont  iirst  reqniring  the  warming  proceis, 
which  nitni-glyceriue  and  dymimite  reiiuire,  as  they  fivqnently  become  inexplosive  at 
a  low  tenii)erature. 

Third.  Its  explosion  docs  not  develop  any  noxions  gases. 

Fonrth.  Absolntely  cheaper  than  either  nitro-glycerine  or  dynamite,  dualin  isalw 
relatively  cheaper  than  common  ]>j)wder,  for.  po'ss<>ssing  fonV  to  Iifteen  times  tbe 
strength  of  the  latter,  its  use  will  proiHjrtionably  reduce  the  labor  and  cost  of  mininj; 
and  blasting  o])(Tations. 

Fifth.  Theetleet  of  a  dualin  explosion  is  to  tear  and  rend  the  material  exposed  to 
its  action,  less  than  to  pulverize  it,  as  is  the  case  with  nitri»-glyeeriue  when  ax)pliedto 
mining  and  blasting  operations  in  <'oal  ainl  roek. 

Sixth.  Dualin,  when  confined,  does  not  necessitate  the  application  of  an  exploder, 
but  may  be  exploded  by  a  blasting  fust*,  like  common  powder. 

Seventli.  Its  great  want  of  sensitiveness  to  concussion,  renders  dualin  a  suitable  iMf- 
terial  for  the  bursting  charge  of  shells. 

£ighlh.  Dualin  may  be  stored  for  long  periods  without  losing  any  of  its  strength. 

JViuth.  Dualin  may  for  days  be  subjected  to  the  action  of  water  without  losing  auy  of 
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its  BtreDgth.  Tin  oaxtridgee  are,  therefore,  never  reanired^  not  even  for  snbmarine 
blasting  or  blasts  where  water-tamping  is  used ;  ana  in  snipping  dnalin  packed  in 
paper  or  thin  wooden  cartridges,  ready  for  use,  the  only  object  is  to  savo  the  consumer 
time  in  charging  his  blast. 

DirecUonB/or  iue. — ^Dualin  is  shipped  in  boxes  coutaining  the  cartridjges,  all  ready  for 
use ;  the  degree  of  the  powder,  the  number  of  cartridges  contained  m  each  box,  the 
weight,  diameter  and  length  of  each  cartridge  being  plainly  marked  on  the  box. 

1.  The  common  blasting  fuse  may  be  used  whenever  rock,  sand,  brick  or  clay  is  used 
for  tamping.  In  this  case  the  treatment  of  dualin  is  entirely  analogous  to  that  of 
common  bmsting  powder. 

2.  Exploders  are  required  for  firing  charges. 

A,  Wnen  no  blast-hole  having  been  drilled,  the  powder  is  simply  placed  on  the  sur- 
face of  a  boulder,  &o,f  which  it  is  intended  to  break. 

B,  When  submarine  blasts  are  to  be  made,  or  water  is  used  for  tamping,  or  the  blast- 
holes  contain  water. 

C,  When  electricity  is  employed  as  a  means  of  igniting  the  charge. 

For  heavy  charges  it  will  be  well  to  use  more  than  one  exploder.  The  e£fect  of  the 
eiroloeion  depends  greatly  on  the  cartridge  exactly  fitting  the  blast- hole.  Whenever 
ordinary  tamping  is  used  it  should  be  packed  as  compactly  as  common  powder  requires. 
Blast-holes  that  will  hold  water  require  no  other  but  water-tamping. 

Mr.  F.  Shanly,  the  contractor  upon  the  Hoosac  Tannel,  has  had  some 
experiments  tned  with  dualin  at  the  tunnel,  and  certifies  that  he  has 
used  about  20  pounds,  manufactured  by  Lieutenant  Dittmar,  and,  so  far 
as  an  opinion  could  be  formed  upon  so  limited  a  quantity,  he  considered 
it  folly  equal  to  nitro-glycerine  in  its  results,  while  for  safety  in  hand- 
ling, it  was  proved  by  the  most  severe  tests  to  be  vastly  superior. 

In  several  of  the  blasts  water-tamping  was  used,  llie  charges  were 
flred  by  means  of  electricity,  using  Mr.  H.  Julian  Smith's  battery.  The 
same  battery  has  been  in  service  for  some  time  past,  in  the  operations 
dT  the  Hoosac  Tunnel,  and  it  is  but  just  to  state  that  in  regard  to  the 
density  of  tiie  spark  developed,  as  well  as  to  simplicity  of  construction 
and  compactness,  a  more  ser\dceable  battery  could  hardly  be  recom- 
mended to  the  attention  of  aU  engaged  in  mining  or  blasting  operations. 
This  battery  will  be  described  in  a  future  chapter.  Another  compound 
called  xyloMne  is  manufactured  at  the  same  establishment. 

The  Journal  of  Applied  Chemistry  observes  as  follows  in  respect  to 
the  qualities  and  strength  of  dualin : 

This  compound,  which,  according  to  its  inventor,  Mr.  Dittmar,  possesses  the  explo- 
sive power  of  nitro-gljrcerine,  together  with  the  slow  combustibility  of  ordinary  gun- 
powaer,  consists  principally  of  nitrate  of  ammonia  and  fine  sawdust,  that  has  been 
acted  upon  by  nitro-snlphurio  acid.  This  material,  according  to  Fuohs,  is  undoubt- 
edly endowed  with  a  greater  explosive  force  than  ordinary  powder ;  it  is  also  consid- 
erea  as  being  less  dangerous  in  regard  to  spontaneous  explosion.  In  its  composition  it 
is  similar  to  that  of  gun-cotton,  l^ing  also  subject  to  gradual  decomposition  in  moist 
air.  In  regard  to  the  efficacy  of  the  dualin,  as  compared  with  dynamite,  (which  is  a 
mixture  ot  nitro-glycorino  and  infusorial  sand,)  the  inventor  states  that  they  are  both 
equal  in  this  respect.  However,  it  is  extremely  difficult  to  get  at  comparable  results 
in  blasting  experiments ;  in  most  instances,  the  experimenter  must  be  satisfied  with 
the  average  results  of  a«great  n amber  of  trials  undertaken  under  various  conditions. 
Bat  it  is  nevertheless  easy,  in  one  respect,  to  fix  a  difierence  between  the  two  mate- 
rialsy  which  leaves  no  doubt  as  to  the  superiority  of  the  dynamite.  If  equal  quantities 
of  dynamite  and  dualin,  provided  witu  primers,  are  sillowed  to  explode  upon  air 
plates  of  equal  strength,  the  effect  indicates  such  an  evident  difference  that  one  must 
adtfodg^  to  the  former  a  much  more  rapid  and  violent  action.  This  will  certainly  bo 
noogphBiod.  in  blasting  rocks.  In  price  dualin  is  cheaper  than  dynamite.  When  com- 
bkg  m  contact  with  fire,  it  will  certainly  cause  explosion,  as  it  bums  quite  as  rapidly 
M  oardinary  powder.  Of  the  dynamite,  however,  it  is  sufficiently  established  that  it 
win  never  explode  on  holding  a  flame  near  it,  but  simply  bum  quietly,  even  if  inclosed 
in  strong  wooden  boxes.  Against  pressure  and  concussions,  both  blasting  materials 
aie  eqoiJly  inert,  and,  finaUy ,  dualin  possesses  the  advantage  over  dynamite  that  it  does 
not  freeze,  while  the  latter,  when  in  a  frozen  state,  cannot  be  directly  exploded.  But  as 
Miiift^^g  is  mostly  suspended  during  frost,  this  circumstance  is  not  of  very  great  im- 
portance^ moreover,  the  use  of  dynamite  is  not  excluded  at  aU,  if  frozen,  as  it  wiU 
XMuiily  yield  by  the  explosion  of  a  small  cartridge  containing  non-solidified  dynamite. 
Hie  greSsfe  superiority  of  dynamite,  above  idl,  consists  in  its  non-liability  %(>  \»^^TSi<b 

H.  Ex,  Doc  207 33 
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moist ;  this  property  allows  its  direct  application  under  water  and  in  bore-holes,  whUe 
doalio,  like  gunpowder,  does  not  bear  contact  with  water. 

The  objection  thus  urged  against  dualin  is  contradicted  by  the  in- 
ventor, who  declares  it  to  be  insensitive  to  moisture. 

PYEOXYLINB,  XTL0£DINE,  GUN  COTTON. 

The  name  pyroxyline  is  given  to  the  very  inflanmiable  and  detonat- 
ing compound  produced  by  the  action  of  concentrated  nitric  acid  upon 
cellulose,  or  substances  such  as  cotton,  linen,  hemp,  paper,  and  sawdust 
The  name  xyloXdine  was  given  by  Braconnet,  in  1833,  to  the  white,  pul- 
verulent, and  very  explosive  substance  he  had  obtained  by  treating 
starch  with  many  times  its  weight  of  concentrated  nitric  acid. 

The  preparation  of  gun  cotton  for  mining  purposes  has  been  greatly 
improved.  It  is  now  made  into  pulp,  and  tiien  compressed  into  solid 
cylinders,  which  bum  harmlessly  when  ignited  in  the  open  air,  but  ex- 
plode with  intense  violence  when  confined  and  ignited  by  a  detonating 
compound. 

In  its  old  form,  it  was  exx>erimented  with  at  the  Gould  &  Gurry  mine, 
in  Nevada,  with  apparently  good  results.  A  report  of  these  experiments 
states  that  a  l^inch  hole,  twenty-eight  inches  deep,  in  hard  and  tightly- 
bound  rock,  charged  with  six  inches  of  cotton  and  exploded,  threw  down 
as  much  rock  as  an  ordinary  charge  of  gunpowder,  without  producing 
any  smoke. 

olivee's  powder. 

A  new  powder,  under  the  above  name,  has  been  manufactured  near 
Wilkesbarre,  Pennsylvania,  for  some  months  past,  by  the  Luzerne  Pow- 
der Company,  a  corporation  organized  by  some  of  the  principal  coal 
operators  of  that  region.  It  is  believed  that  the  invention  is  calculated 
to  be  of  great  public  benefit,  by  reducing  the  risk  and  danger  in  the 
manufacture  of  powder,  and  by  producing,  at  the  same  time,  a  safe  and 
powerful  explosive.  General  Oliver's  patents  refer  to  both  the  ingredi- 
ents used  and  to  the  machinery  employed  in  the  manufacture  of  the 
powder.  In  composition,  the  principal  difference  between  this  and  other 
powders  is  the  substitution  of  peat  for  charcoal ;  and  this^  together  with 
the  method  of  manufacture,  produces  an  article  which,  it  is  claimed,  has 
invariably  shown,  in  the  *'  powder  prover,"  a  strength  from  twenty  to 
thirty  per  cent,  greater  than  that  of  Bupout's,  Hazard's,  Smith  &  Band's, 
or  any  other  powder  now  in  use  in  the  coal  region.  The  sporting  powder 
of  the  Luzerne  Powder  Company,  as  compared  with  the  finest  brands  of 
rifle  powder,  is  stated  to  give  a  much  higher  velocity,  and  consequently 
a  greater  penetration  to  the  ball ;  to  foul  the  gun  less ;  and,  like  the 
blasting  powder,  to  produce  less  smoke  than  do  the  powders  now  in  use. 
The  machinery  used  in  the  manufacture  is  very  simple  and  inexpensive, 
and  only  a  very  small  quantity  of  i)owder  is  at  any  one  time  in  the  mill, 
and  that,  while  unconfiued,  is  inexplosive.  The  success  attending  the 
manufacture  by  the  Luzerne  Powder  Company  has  been  sufficient  to 
induce  the  company  to  determine  on  building  a  second  mill  near  Hade- 
ton,  Pennsylvania. 

Another  substitute  for  charcoal,  which  has  been  tried  with  favorable 
results  in  the  manufacture  of  gunpowder,  is  the  mineral  known  as  Gra- 
hamite,  and  occurring  in  West  Virginia,  Its  application  for  this  par- 
pose  has  been  patented  by  Dr.  Van  der  Weyde,  of  New  York. 
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CHLOSATB  OF  POTASH  POWBBB. 

A  scK^lled  ^^  safety  explosive  compound"  has  been  patented  in  Eng- 
land, by  Mr.  Percy  A.  Blake,  of  Aberdeen  Park.  The  constituents  of 
this  compound  are  sulphur  and  chlorate  of  potash,  in  the  ratio  of  one  of 
the  former  to  two  of  the  latter.  These  substances  are  kept  separately 
and  dry,  and  are  mixed  when  required.  Gl^e  powder  bums  slowly  when 
ignited,  but  explodes  under  percussion.  This  explosion  is  effected  by 
means  of  a  detonating  tube  of  metal,  about  an  inch  long  and  ^  of  an 
inch  in  diameter,  partly  filled  with  the  compound  and  with  fulmmating 
mercury,  and  lastly  with  powder.  This  powder  may  be  ignited  by  any 
ordinary  ignition  apparatus. 

The  first  attempts  to  make  powder  with  chlorate  of  potash,  sulphur, 
and  carbon,  were  those  of  BerthoUet,  in  1788.  In  1792,  experiments  in 
its  manufacture  were  made  at  the  works  of  Essonne  under  lus  direction ; 
but  they  were  stopped  by  a  terrible  explosion  which  destroyed  the  lives 
of  the  director  of  the  works^  his  daughter,  and  four  workmen.  Ber- 
thoUet, who  was  with  the  director,  hsul  a  wonderful  escape.  The  ex- 
plosion was  caused  by  the  end  of  the  director's  cane  striking  some  of 
the  powder  upon  the  floor. 

It  has  also  been  attempted  to  use  various  mixtures  of  the  chlorate 
with  white  sugar  and  prussiate  of  potash  and  with  charcoal  and  sul- 
phoret  of  antimony  and  starch ;  but  sAl  these  compounds  are  exceed- 
ingly dangerous  to  manufokcture  or  transport,  and  it  does  not  appear 
probable  that  they  can  ever  come  into  general  use. 

For  mining  purposes  a  mixture  of  tan-bark,  chlorate  of  potash  and 
sulphur  has  been  made  at  Plymouth,  England.  The  tan  is  soaked  in  a 
warm  solution  of  the  chlorate,  and  afterward  covered  with  a  film  or 
layer  of  powdered  sulphur.  This  preparation  is  said  to  bum  but  slowly 
in  the  open  air,  but  when  confin^,  as  in  the  hole  of  a  boring,  it  ex- 
plodes with  great  energy. 

Picrate  of  potash  has  also  been  experimented  with,  and  used  for  tor- 
pedoes, but  its  preparation  has  led  to  some  Mghtftd  accidents ;  that  at 
the  Sorbonne,  iii  1869,  killing  five  persons  and  wounding  many  more. 

EXPLODma  OHABGES  BY  ELEOTBICITY. 

Franklin,  in  1751,  and  Priestley,  in  1701,  suggested  the  possibility  of 
applying  the  electric  spark  for  the  ignition  of  gunpowder  charges ;  but 
dectricity  was  not  practically  applied  until  about  thirty  years  ago,  by 
the  French  military  engineers,  since  which  its  use  has  become 'general. 
It  was  employed  to  ignite  the  great  blasts  that  destroyed  the  Bound 
Oliflf  at  Dover,  and  to  remove  the  wreck  of  the  Boyal  G^eorge ;  and  has 
been  largely  used  in  heavy  blasting  with  powder  and  nitro-glycerine  in 
California  and  for  exploding  torpedoes  under  water. 

The  variety  of  contrivances  is  very  great.  Many  exploders  have  been 
devised  to  act  either  by  heating  a  piece  of  thin  wire,  introduced  in  the 
circuit  of  a  battery  and  placed  in  the  charge,  or  by  the  passage  of  a 
spark  produced  by  an  electro-magnetic  machine  or  Eitchie  coil  through 
a  sensitive  explosive  compound,  thus  causing  a  local  explosion  sufficient 
to  ignite  the  whole  charge. 

Among  those  who  have  given  great  attention  to  this  subject.  Baron 
Von  Ebner,  of  the  Austrian  military  engineers,  may  be  specially  men- 
tionedj.  and  Mr.  Abel,  of  the  British  war  department,  who  has  devised 
one  01  the  best  exploders  known.  A  spark  generated  by  revolving 
magnets  is  made  to  pass  through  a  mixture  of  subphosphide  and  Eubr 
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solpliide  of  copper  and  chlorate  of  potash — ^materials  of  high  conduct- 
ing power  and  extremely  sensitive  to  the  spark.  One  of  the  great 
difficulties  in  the  way  of  making  such  exploders  is  the  liability  of  the 
materials  to  be  merely  thrown  aside  and  not  exploded  by  the  passage  cd 
the  spark. 

In  the  United  States  inventors  have  been  active  in  devising  different 
forms  of  apparatus  for  igniting  explosives.  They  all  depend  upon  either 
the  direct  passage  of  a  spark  or  the  heating  np  of  an  imi>erfect  ccm- 
dnctor,  immersed  in  an  explosive  mixture.  This  mixture  and  the 
arrangement  of  wires  are  inclosed  in  a  small  cartridge  of  paper  or  wood, 
which  can  be  readily  placed  in  the  midst  of  the  powder  in  the  hole  to  be 
exploded.  Mr.  Stowell  patented,  in  1862,  a  peculiar  form  of  cartridge 
containing  the  ends  of  the  conducting  wires  and  a  strip  of  platina. 
Beardslee,  in  1863,  patented  a  very  simple  mode  of  making  an  imper- 
fect conductor  between  the  ends  of  two  wires,  by  drawing  a  pencil  mark, 
of  graphite,  upon  the  surface  of  a  piece  of  dry  wood.  Mowbray,  ia 
July^  1869,  patented  an  improved  electrical  fuse  for  exploding  charges 
of  nitrO'glycerine.  It  consists  of  a  small  cartridge  of  powder,  in  tiie 
top  of  which  is  placed  a  small  quantity  of  a  composition,  like  that  used 
by  Mr.  Al)el,  made  of  sulphide  of  copper,  9  parts ;  subphosphide  of 
copper,  2  parts :  chlorate  of  potash,  3  parts,  the  whole  intimately  mixed, 
rhe  ends  of  the  wires  are  immersed  in  this  mixture.  It  is  designed 
especially  to  be  inserted  in  cans  of  nitro-glycerine,  to  be  exploded  in 
oil  wells. 

The  dealers  in  the  new  explosive  compounds,  such  as  nitro-glycerine, 
dynamite,  and  dualin,  fhmish  exploders  especially  designed  for  the 
several  preparations.  These  various  exploders  may  be  fired  either  hy 
the  voltaic  current  or  by  a  spark  from  a  suitable  electrical  machine,  or 
the  Page  coil.  An  electrical  machine  has  recently  been  invented  and 
patent^  by  Mr.  H.  J.  Smith.  The  following  is  a  description  and  the 
claim :  • 

The  object  of  this  invention  is  the  production  of  an  electrical  machine  constmctfd 
with  especial  reference  to  portability,  and  to  workin^r  in  all  conditions  of  the  atmM- 
phere.  It  is  desired  more  especially  for  igniting  charges  of  powder  by  means  of  tiie 
electric  spark  which  it  evolves. 

It  is  well  known  that  the  electrical  machine,  as  commonly  constmcted  of  glass,  be- 
comes wholly  inefficient  in  a  damp  atmosphere,  snch  as  prevails  in  tunnela  and  mines. 
This  is  due  to  the  fact  that  glass  so  very  readily  condenses  moisture  upon  its  sni&ce} 
in  the  form  of  a  continuous  nlm.  Vulcanite,  on  the  contrary^  does  not  so  readilv  eon- 
dense  moisture.  Nor  does  it  condense  moisture  in  the  form  of  a  film,  but  rather  m  the 
form  of  detached  drops. 

The  machine  consists  of  an  outer  covering  or  shallow  box,  €ontaining  a  frame  plate, 
a  Leydcn  Jar  or  condenser,  a  generating  plate  of  vulcanite,  and  devices  for  operatiiig 
the  generating  plate  and  condenser  in  connection. 

The  frame  plate,  the  condenser,  and  the  generating  plate  are  placed  parallel  to  eseh 
other,  and  parallel  to  the  sides  of  a  box  about  a  foot  in  diameter. 

The  condonser  is  connected  to  the  frame  plate  by  four  posts,  1,  2,  3,  and  4. 

The  generating  plate  of  vulcanite  lies  between  the  condenser  and  firame  plate^  vti 
is  revolved  on  its  axis  by  means  of  a  handle  or  crank. 

The  axis  of  the  generating  plate  passes  tightly  through  a  stuffing  box,  which  nay 
be  made  to  grasp  the  axis  more  or  less  tightly,  by  means  of  ^.packing  screw. 

The  outer  end  of  the  axis  has  its  bearing  in  a  smidl  hole  sunk  in  the  outer  vnleaD- 
ized  plate  of  the  condenser.  ^ 

The  generating  plate  of  vulcanite  revolves  between  two  cushions,  the  suifiMM  ^    ^ 
which  are  coated  with  an  amalgam,  as  is  usual  with  electrical  machines. 

The  cushions  are  provided  with  flaps,  which  flaps  serve  to  prevent  the  electricity 
from  escaping  from  the  generating  plate  until  the  excited  portion  of  it«  surfiuM  arrirei 
in  the  neigh ^rhood  of  the  collectors,  which  are  serrated  strips  of  metiJ,  placed  oneon 
each  side  of  the  generating  plate,  and  both  collectors  are  attached  to  and  in  mtlttSJk     [^ 

*  7ide  letters  patent,  No.  93,563,  August,  1869. 
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oonnection  with  the  frame  post  4,  and  by  it  are  bionght  into  connection  with  the 
inner  plate  or  surface  of  the  Leyden  Jar  or  condenser. 

The  two  outer  plates  or  surfaces  of  the  condenser  are  in  metallic  oonnection  with  the 
post  %  and  also  with  the  cushions  by  means  of  post  3. 

The  inner  plate  connects  with  post  1.  as  well  as  with  post  4. 

The  condenser  is  constructed  in  the  following  manner : 

When  the  yulcanite  is  in  a  plastic  state,  upon  a  layer  of  vulcanite  is  placed  a  layer 
of  tin-foil.  Over  the  layer  of  tin-foil  there  is  placed  a  second  layer  of  ]Hastic  vulcan- 
ite, and  then  a  second  layer  of  tin-foil.  A  third  layer  of  plastic  vulcanite,  a  third  of 
tin-foil,  and  a  fourth  of  vulcanite,  complete  the  Jar  or  condenser. 

The  first  and  third  layers  of  tin-foil  K>rm  the  outer  suiiaces  of  the  condenser,  the  mid- 
dle layer  forming  the  inner  surface. 

Care  must  be  taken  that  the  diameter  of  the  tin-foil  plates  be  less  than  that  of  the 
layers  of  plastic  rubber,  excepting^  a  smallprojection  from  each  tin-foil  plate,  intended 
to  connect  with  the  posts  of  the  nrame.  Tne  condenser,  thus  made  up,  is  then  sub- 
mitted to  the  baking  or  vulcanizing  process,  at  the  end  of  which  it  becomes  hard  and 
riflid.    Its  surfaces  will  forever  remain  in  a  perfectly  dry  condition. 

The  posts  1,  2,  3,  and  4,  are  now  screwed  into  the  condenser,  posts  1  and  4,  as  before 
stated,  connecting  with  the  inner  surfEbce,  while  posts  2  and  3  connect  with  the  outer 
sorfiices. 

To  the  outer  casing  are  attached  two  knobs.  These  knobs  are  electrodes,  or  paths 
for  the  discharge  of  the  electricity  when  they  are  brought  into  contact  with  the  mner 
and  outer  sur&ces  of  the  condenser,  which  is  done  by  turning  the  handle  of  the  ma- 
chine backward  a  little,  until  the  post  1  comes  into  contact  with  a  projection  from  one 
knob,  and  the  post  2  comes  into  contact  with  the  projection  from  another  knob. 

There  is  a  stop,  which  serves  to  prevent  the  framework  of  the  machine  from  revolv- 
ing by  the  action  of  the  crank,  except  through  a  small  arc  The  post  1  is  limited  in  its 
forward  motion  by  the  stop,  and  in  its  backward  motion  by  the  projection  from  the 
knob. 

The  casing  is  made  of  vulcanite.  Two  forms  of  casinc  are  made :  one^  a  box  in  halves, 
which  are  screwed  together,  with  a  packing  of  soft  rubber  or  other  air-tight  material 
between  them ;  the  other,  a  box  with  a  cover,  having  a  rubber  band  placed  over  and 
around  the  outer  edge. 

The  operation  of  uie  machine  is  as  follows : 

By  turning  the  crank  the  generating  plate  is  revolved  between  the  cushions.  The 
electricity  generated  is  collected  by  the  collectors,  and  from  them  carried  by  post  4  to 
the  inner  surface  of  the  condenser.  The  opposite  electricity  appearing  at  the  rubbers, 
is  conducted  from  them  by  post  3  to  the  outer  surface  of  the  condenser. 

By  continued  turning  of  the  crank,  the  condenser  may  be  charged  sufficiently  to 
l^ve  a  spark  of  three-eighths  or  one-half  an  inc^  in  small  machines  of  five  or  six  inches 
m  diameter. 

The  first  motion  of  the  crank  turns  the  frame,  as  well  as  the  generating  plate,  until 
post  1  strikes  the  stop.  Turning  the  crank  backward  brings  posts  1  and  2  in  contact 
with  the  knobs,  when  the  condenser  may  be  discharged.  It  is  desirable  that  the  con- 
denser be  discharged  by  the  posts  1  and  2,  rather  than  by  posts  3  and  4,  which  are  used 
for  charging,  as  the  tendency  to  escape  during  accumulation  is  thereby  avoided. 

JThe  frame  plate  and  the  generating  plate  are  both  made  of  plastic  rubber,  and  vul- 
eaniced. 

The  capacity  of  a  Leyden  Jar  or  condenser  constructed  of  plastic  rubber  and  metallic 
plates,  as  above  directed,  may  be  increased  bv  adding  successive  layers  of  metal  and 
Tulcanite.  Such  a  condenser  will  be  of  use  for  electrical  purposes  independently  of 
tluBffenerating  apparatus  herein  described. 

Toe  inventor  claiins : 

1.  A  generating  plate  and  a  fiat  condenser,  placed  parallel  to  each  other  within  the 
aame  casing,  substantially  as  described. 

2.  A  Leyden  Jar  or  conaenser  constructed  of  vulcanized  rubber  and  metallic  plates, 
•abstiuitially  as  described. 

3b  So  arranging  the  Jar  or  condenser  that  the  forward  motion  of  the  crank,  to  gen- 
erate ^ectricity  and  charge  the  Jar,  moves  the  Jar  forward  through  a  small  arc,  whereby 
its  tenmnals  are  moved  away  nom  the  discharging  knobs. 

4.  The  device  for  discharging  the  Jar  by  the  retrograde  motion  of  the  crank  bring- 
ing the  iKwts  1  and  2  into  contact  with  the  projections  from  knobs  Y  and  W. 

5.  Placing  the  firing^  points  of  the  condenser  at  a  distance  from  the  collecting  points, 
inlMitantiairy  as  described. 

6u  The  stop  X,  limiting  the  forward  movement  of  the  Jar,  substantially  as  described. 

7.  The  combination  of  a  generating  plate,  a  condenser^  and  a  casing,  made  air-tigh^ 
«0  described,  by  packing  or  a  rubber  band,  together  with  knobs  in  the  casing,  and 
their  projections,  by  wmch  the  condenser  is  discharged,  substantially  as  describe 
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CHAFTEB  LXTIL 
MACHI5E8  FOR  DSILLISO  SOCE8. 

iadiiiies  tar  loek-dnDiiig  origiiuUfid  in  tiie  United  SUDM^  wiiera  one 
pnt  into  pfnetieal  opention  as  eaily  as  lS3Sw  The  attention  of 
hamcians  and  inventon  b^og  thns  eaiij  direeted  to  11^ 
msu  a  machine  that  ooukL  be  econonucaHy  and  easUy  snbstitQted  fix* 
d  labor,  so  great  a  variety  of  oontriTanoes  and  fonns  have  been  iwo- 
td  and  expenmented  with^  that  their  number  renders  it  difficult  eviNi 
Qamerate  tiiem.  Oar  Patent  Office  and  the  patent  offices  of  £an>|)e 
:ain  man  j  models  of  machines ;  bat  moat  of  them  are  of  the  daas 
vni  as  ^^  drop  drills,*  where  the  tool  cats  by  percossion.  1%end  aie 
T  forms  of  machines,  fitted  witii  revolving  disks  or  cutters^  and 
gned  to  bore  oat  the  drift  or  tnnnel  to  its  loll  sixe  at  one  operation ; 
others,  again,  in  which  a  namber  of  drills  are  moanted  in  a  frames 
8  to  cat  an  annular  space  around  a  central  cfoe  of  rock,  which  can 
rward  be  broken  out  with  powder  or  otherwise.  There  is  still  another 
^  in  which  diamonds  are  made  to  do  the  cutting  by  pressure  and 
tion,  without  percussion.  Bock^drilling  machines  may  therefore  be 
iped  in  two  great  classes:  1.  Those  that  bore  by  percussion; 
^ose  that  bore  by  constant  pressure  and  rotation, 
he  drop  drills  belong  to  the  first  class,  and  will  be  first  considered, 
these  machines  the  drill  or  bar  of  iron  or  steel — either  a  single  rod 
rovlded  with  a  steel  bit  or  point  at  the  lower  end — ^is  raised  by  metms 
r  crank,  cam,  or  other  mechanism,  and  then  allowed  to  fUl  by  its 
.  weight  upon  the  rock  to  be  borecL  There  are  also  numerous  con> 
ances  to  accelerate  the  speed  of  the  fall  and  increase  the  force  of  the 
V.  Metallic  and  rubber  springs  have  been  used,  and,  in  some  cases^  the 
ticity  of  air ;  but  in  all  these  modifications  but  little  has  been  gained 
r  the  form  in  which  gravity  acts  unaided.  With  springs,  the  greatest 
pression  and  force  is  exerted  when  the  drill  is  at  its  highest  or 
hest  from  its  striking  point,  and  as  the  drill  descends  Uiis  force 
>mes  less  and  less — ^the  reverse  of  the  most  desirable  condition  given 
gravity. 

}  is  desirable  to  note  a  few  of  the  more  important  of  these  inventions 
ch  have  been  in  use  practically  during  the  past  thirty  years,  luid 
ch,  by  successive  modifications  and  improvements,  have  led  to  tlie 
lent  very  considerable  degree  of  perfection  of  rock-drilling  maohines. 
JB  early  as  1838,  Messrs.  J.  M.  and  John  N.  Singer  experimented  with 
krge  drop  drill  on  section  64  of  the  Illinois  and  Michigan  Canal, 
ut  thirty  miles  below  Chicago.  This  machine  was  patented  in  May, 
9,  and  some  ten  or  twelve  machines  were  built  for,  and  used  u^ion, 
canal  until  the  suspension  of  that  work  in  184W42.  They  were 
»  used  in  the  Mount  Washington  cut,  near  Hinsdale,  for  the  Western 
road  of  Massachusetts.  Two  machines  were  built  at  Lockport,  in 
3,  and  used  upon  the  enlargement  of  the  Erie  Canal.    Modificor 
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tions  of  these  macliines  are  even  now  in  nse  in  various  parts  of  flie 
country.  They  are  all  drop  drills,  and  their  operation  is  restricted  to 
vertical  holes. 

The  original  Singer  drill,  as  applied  in  Illinois,  is  considered  to  have 
been  the  first  successful  machine  for  its  purpose.  It  was  extensively 
copied,  and  many  improvements  upon  it  were  claimed  from  time  to  time. 
The  first  substantial  departure  from  it  was  made  by  J.  J.  Couch,  aided 
by  Joseph  W.  Fowle,  of  Boston,  in  the  year  1848.  They  constructed  a 
steam  drilling  machine,  in  which  the  drill-bar  passed  directly  through 
the  piston  of  the  engine  and  was  alternately  caught,  ^retwn  back,  and 
thrown  against  the  rock.  It  was  only  used  a  short  time  in  experi- 
menting, and  was  finally  taken  apart  and  sold  at  auction.  Although 
not  a  success,  this  machine  marks  the  second  phase  of  the  rock-drilling 
machines,  and  was  the  first  attempt  that  approached  success  in  the  di- 
rect application  of  steam-power  to  rock-drilling. 

From  the  time  of  this  experience  the  two  inventors  sejiarated,  lib. 
Couch  following  up  the  general  idea  of  a  hollow-piston  driU,  while  Mr. 
Fowle,  discarding  the  idea  of  the  hollow  piston,  conceived  that  success 
would  be  gained  by  placing  the  drill  directly  upon  the  end  of  a  solid 
piston-rod.  During  a  period  of  five  years  Mr.  Couch  produced  a  num- 
ber of  drilling  engines,  variously  constructed,  but  all  upon  the  hollow- 
piston  plan.  Some  of  these  were  in  a  measure  successftd,  but  not  saf- 
ficiently  so  to  insure  their  general  adoption.  They  required  very  nice 
adjustment  and  presented  practical  difficulties ;  and  finally  this  s^le  of 
machines  was  abandoned. 

Mr.  Fowle,  adhering  to  his  plan  of  attaching  the  drill  directly  to  the 
piston-rod  or  cross-head  of  an  engine,  experimented  and  strug^^ed 
against  many  obstacles  for  several  years.  He  built,  in  all,  some  five 
machines,  but  did  not  succeed  in  carrying  his  plan  to  x>eifection,  until, 
discouraged  and  disabled  by  sickness,  he  suspended  his  ^orts. 

In  the  year  1861  machine  drilling  was  .experimentally  begun  by  Som- 
meiller,  at  Mont  Cenis,  with  machines  virtually  upon  the  principle  of 
Fowlers,  though  different  in  construction.  To  M.  Sommeiller  belongs 
the  credit  of  driving  such  machines  with  compressed  air,  a  very  impor- 
tant application  of  this  power  for  all  tunnel  or  mining  work,  especiallf 
where  artificial  ventilation  is  required. 

The  magnitude  of  the  undertaking  to  tunnel  the  Hoosac  MountaiD, 
in  Massachusetts,  upon  the  line  of  the  Troy  and  Greenfield  railmd, 
prompted  the  commissioners  having  it  in  charge  to  seek  sdl  means  of 
accelerating  the  work,  and  their  attention  was  naturally  directed  to  the 
reports  of  rapid  progress  by  machine  drills  at  Mont  Cenis.  The  report 
being  favorable  as  to  the  results,  while  the  machine  of  Sommeiller  was 
not  regarded  as  specially  adapted  to  the  work  on  the  Hoosac  Tunnd,  it 
was  decided  to  devise  and  perfect  a  drill  for  the  purpose.  As  a  ftfst 
step,  Couch's  patent  of  the  hollow  piston-rod  was  purchased  for  New 
England,  and  scientific  mechanics  were  employed  to  work  upon  it  One 
of  these  machines,  constructed  by  Mr.  Hanson,  is  known  as  the 

HANSON  MACHINE  BRILL, 

which  promised  some  success,  but  on  trial  proved  a  failure.  It  had  a 
cylinder  and  valve-motion,  similar  to  those  of  a  steam-engine.  I^^ 
piston  was  hollow,  with  the  drill-bar,  of  any  required  length,  passing 
through  it  and  moved  by  the  piston,  by  means  of  four  wedges  or  cams 
at  each  end.  These  cams  were  pressed  upon  the  drill-bar  by  means  of 
sliding  collars,  foic^  upon  them  by  a  complex  arrangement  of  median* 
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ting  alternately  upon  one  and  the  other,  for  the  porpose  of 
g  and  throwing  the  drill-bar.  The  rotation  of  the  bar  was 
I  by  means  of  a  ratchet,  worked  by  a  spiral  groove  in  the  shield 
aachine.  There  were  120  pieces  in  this  machine,  and  it  weighed 
mds.  It  did  not  work  well  horizontally.  The  main  difficulty 
;h  the  cams  and  collars  for  seizing  the  diill-bar. 
iond  machine,  called  the 

BBOOKS,  BUBLEiaHj  AND  GATES  MACHINE^ 

mder  the  direction  of  the  commissioners  at  Fitchbnrg,  was  put 
le  works  apd  used  for  several  months.  This  machine  also  had  a 
piston,  tl^  drill-bar  or  holder  being  a  screw,  passing  through 
x)n  and  moving  with  it.  The  feed  was  given  oy  means  of  a  nut 
end  of  the  piston-rod,  held  by  means  of  a  cap  or  union  nut,  the 
>eing  screwed  on  to  the  coupling,  and  the  coupling-nut  screwed 
piston-rod.  The  feed  nut  turns  in  the  union  nut,  and  protrudes 
.  A  ratchet^  moving  with  the  piston,  works  upon  this  feed  nut, 
governed  in  its  action  upon  the  nut  by  a  spiral  groove  in  a  shield 
d  by  screws  to  the  cylinder.  On  the  ratchet  band  there  is  a 
rith  two  springs,  one  under  the  other;  one  serves  to  hold  the 
Q  gear,  the  other  to  hold  it  out  of  gear.  As  the  piston  de- 
the  outer  spring  comes  in  contact  with  a  trip  on  the  shiedd,  and 
d  up,  allowing  the  under  spring  to  throw  the  pawl  into  the 
;  and  as  the  piston  returns,  the  outer  spring  turns  the  nut 
and  thus  feeds  the  screw,  or  the  drill-bar,  forward.  At  the  end 
back  stroke,  the  pawl  strikes  another  trip  on  the  shield  and  is 
out  of  gear,  and  is  held  so  by  the  outer  spring,  made  with  a 
The  rotary  motion  of  the  drill-bar  is  given  by  a  ratchet  on  the 
ig-nut,  covered  by  a  ratchet  band,  the  arm  of  which  moves  in  a 
groove  in  the  shield,  similar  to  the  other.  The  crosshead  is  held 
n  two  check-nuts,  on  the  coupling-nut.  It  carries  a  btor,  govem- 
alve  which  opens  the  port  when  the  piston  and  drill-bar  move 
Jid  shuts  it  when  they  move  forward;  the  air  is  always  pressing 
the  backward  stroke.  The  area  of  the  back  of  the  piston  being 
'  than  the  front,  the  forward  pressure  preponderates  and  carries 
(ton  forward,  and  when  cut  off  the  backward  pressure  returns 
ton. 

piston-head  of  this  machine  has  a  diameter  of  4|-  inches  and  the 
er  of  the  piston-rod  is  4  inches  at  the  large  end  and  2^  at  the 
ind.  There  are,  therefore,  12.87  square  inches  of  area  on  the  back, 
rhich  the  compressed  air  acts  to  drive  the  drill  forward  against 
k,  and  4.23  inches  area  on  the  forward  end  upon  which  the  air 
throw  the  drill  back  out  of  the  hole.  As  the  pressure  was  not 
id  from  the  front  of  the  piston  the  motion  forward  was  due  to  the 
ice  of  area  between  the  back  and  front  of  the  piston,  viz:  12.87 
=  8.64  square  inches. 

machine  was  automatic,  and  it  generally  continued  to  work  until 
art  gave  way.  No  part  of  it  was  found  to  be  strong  enough  to 
ind  the  shocks  for  any  considerable  portion  of  time.  The  union 
Eis  its  weakest  point;  and  the  breaking  of  this  nut  generally 
red  the  part  of  the  piston  to  which  it  was  attached.  The  springs 
feed  ratchet-band  were  also  almost  continually  breaking, 
machine  had  80  pieces:  of  the«e  23  were  screws,  15  pins,  and 
s  of  cast  iron.  It  weigned  240  pounds,  made  about  200  strokes 
[inte,  and  cost  about  f400.    Its  longest  run,  without  breakings 
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wa9  five  days.  To  ran  for  two  days  without  breaking  some  part  of  ttie 
machine  was  considered  fortunate.  More  than  one  breakage  a  day  was 
the  average. 

The  experience  with  these  machines  at  the  Hoosac  tunnel  was  dis- 
couragmg.  About  forty  machines  were  used  there,  and  of  these  eight 
or  ten  were  originally  vertical,  and  intended  for  use  in  sinking  the  central 
shaft.  Owing  to  the  many  breakages  it  was  difficult  to  keep  up  a  supply, 
and  the  progress  of  the  work  diminished  in  proportion  to  the  giving  oat 
machines.  It  was  the  opinion  of  the  engineer  that  if  a  constant  supply 
of  machines  could  have  been  furnished  the  progress  would  have  been 
much  greater  than  that  attainable  by  hand  labor.  The  average  ^^life" 
of  one  of  these  machines  was  about  eighty  hours,  and  it  is  said  by  those 
familiar  with  the  operations  at  the  tunnel  at  that  time,  that  soon  after 
starting  them  at  work  the  tunnel  seemed  to  be  a  highway,  along  which 
a  crowd  of  people  was  continually  passing,  each  person  carrying  a  por- 
tion of  a  drilling  machine,  or  tools  and  materials  for  repairs. 

This  unsatisfactory  experience  led  to  the  gradual  abandonment  of 
the  Brooks,  Burleigh,  and  Gates  machine,  and  the  substitution  for  it  of 
a  new  and  simpler  machine,  made  by  Mr.  Oharles  Burleigh. 

THE  BUBLEIOH  BOOK  DBILL. 

Abandoning  the  idea  of  constructing  a  machine  upon  the  Ck>uch  or 
hollow  piston  principle,  Mr.  Burleigh  purchased  the  Fowle  patent,  and 
commenced  the  construction  of  machines  with  solid  pistons^  arranging 
the  details  of  construction  so  that  the  parts  should  be  few  m  number, 
and  strong  enough  to  bear  the  great  shocks  of  working.  In  this  he 
claims  to  have  b^n  successful;  and  it  is  stated  that  sixteen  out  of  tiie 
twenty  machines  furnished  for  use  at  the  east  end  of  the  tunnel  were 
still  in  operation  at  the  close  of  the  summer  of  1869,  some  of  them  hav- 
ing been  in  use  since  November,  1866. 

According  to  a  report  made  by  a  joint  committee  of  the  Massachusetts 
legislature,  the  construction  of  this  drilling  machine,  in  1867,  was  sub- 
stantially as  follows :  It  has  a  solid  (so-called)  cast-steel  piston,  to  one 
end  of  which  the  drill  or  bit  is  attached,  while  the  other  end  within  the 
cylinder,  by  means  of  suitable  mechanism,  operates  the  valves.  The 
piston-head  has  a  diameter  of  4.25  inches;  the  piston  at  the  large  end 
3  inches,  and  at  the  small  end,  2.75  inches.  The  number  of  inches  of 
air  area  is  thus  8.20  when  the  drill  is  thrown  out  upon  the  rock,  and 
7.07  when  returning.  On  the  back  end  of  the  piston  is  a  section  of  a 
ball  used  as  a  cam,  which  works  the  valve  and  the  feed  motion.  The 
movement  of  the  piston  brings  the  ball  into  contact  with  these  cams,  and, 
by  rocking  them  back  and  forth,  opens  and  closes  the  v^ve.  The  cylin- 
der is  supported  upon  parallel  ways  or  a  bed-plate,  upon  which  it  slides 
up  and  down  as  moved  by  the  feed-screw.  This  feed-screw  i^asses 
through  a  gallows  frame,  attached  to  the  upper  end  of  the  ways,  and 
the  lower  end  of  the  screw,  passing  through  a  feed-nut,  enters  the  cylin- 
der. The  end  of  the  piston  is  drilled  out,  so  that  the  feed-screw  is  not 
struck  during  the  oscillations.  The  fec^-nut  is  secured  between  two 
collars,  so  that  it  turns  easily,  and  its  outer  edge  is  cut  into  a  ratchet, 
into  which  works  a  pawl,  operated  by  the  piston,  turning  the  nut  upon 
the  fixed  feed-screw,  and  moving  the  cylinder,  drill,  &c.,  forward.  TUs 
machine  weighed  372  pounds,  including  the  ways  or  bed-piece ;  withoat 
the  ways  the  weight  was  212  pounds.  It  comprised  eighty  pieces,  and ' 
had  the  same  number  of  screws  and  pins  as  the  Gates,  Brooks,  and 
Burleigh  machine.    Its  number  of  strokes  was  300  a  minute.    They 
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gtood  tbe  work  maeh  bettor  than  tiie  former  machines,  and  thdr  aver* 

age  "life''  in  the  tunnel  witiiout  repairs  was  aboat  five  days,  (hte 
worked  for  fourteen  days  without  repairs. 

The  external  appear- 
ance of  the  Barleigh 
drilling-machine  as  now 
made  is  shown  by  the 
fignre.  It  is  simpler  and 
stroQgei  than  the  ma- 
chine of  1866.  It  has  27 
pieces  less  than  tliat  ma- 
chine. Five  sizes  are 
made,  drilling  from  ^ 
inch  to  5J-inch  holes,  and 
feeding  &om  thirl? 
inches  to  eighty-four 
inches  without  change  of 
drillpoints.  Thepiston- 
bar,  to  which  the  drill- 
point  is  directly  at- 
tached, is  made  of  solid 
cast-steel.  The  machine 
is  so  constructed  that 
the  piston-bar  is  the  only 
part  of  the  machine 
which  receives  the  shock 
resnlting  finm  the  blow 
Qpon  the  rock.  With  a 
pressure  of  60  poonds  to 
the  square  inch,  the  drill 
strikes  from  260  to  300 
blows  per  miunte.  It 
weighsfirom  160  to  1,000 
pounds,  according  to 
size,  andean  be  operated 
either  by  steam  or  by 
compressed  air.  The  size 
recommended  for  gen- 
eral mining  is  the  tnn- 
nel-size,  weighing  abont  Bntldgb  DrilUog^mujIilna. 

400  poonds,  drilling  1^  to  2tinch  holes,  and  feeding  36  inches  without 
cbaage  of  drill-points.  It  will  drill  from  2  to  6  inches  a  minute,  aocord- 
ing  to  the  hardness  of  the  rock. 

Besides  being  in  operation  at  the  Hoosac  Tunnel,  these  machines  are 
or  have  been  in  succeasfol  working  operatdou  in  ^Tew  York,  Chicago, 
Jersey  Gity^  Hell  Gate,  Scranton,  I^ke  Saperio^  Colorado,  Kova  Scotia, 
Union  Pacific  railroad,  Boston  and  H£u±ford  railroad,  &c.,  and  In 
deepening  the  beds  of  the  Illinois  and  Michigan  Canals  at  the  I>eB 
Moines  Bapids. 

In  Colorado,  Mr.  Barleigh  is  running  a  tunnel  to  intersect  Beveral 
lodes  at  a  considerable  depth.  It  is  found  advantageous  to  moke  this 
ttinnel  larger  than  is  usual,  in  order  to  have  room  for  the  machlDes  and 
two  tracks.  It  is,  therefore,  cut  eight  feet  high  and  nine  feet  wide.  A 
donble  track  is  Imd  with  iron  rails  as  the  work  advances.  Two  inside 
shifts  of  men,  fonr  in  each,  are  worked  re^arly :  and  with  the  drilling 
machioea  the  progress  in  a  hard  ciystaUine  rock  has  bwiu^  ot  \a.\fe.,  n& 
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great  as  60  feet  per  month.  In  one  week,  15  feet  of  adyanoe  was  made, 
and  at  a  cost  per  foot  of  $37  50,  including  all  expenses.  The  tonnel  has 
now  penetrated  415  feet  in  the  solid  rock,  and  the  average  rate  of 
progress  for  some  months  before  the  machines  were  carried  to  their 
present  degree  of  perfection  was  40  feet  per  month,  which  was  at  least 
fonr  times  as  great  as  could  be  accomplished  by  hand  labor.  The 
expenses  of  running  a  tunnel  in  Colorado,  near  Georgetown,  are  much 
greater  than  at  the  East.  Miners'  wages  are  $4  per  day ;  blsicksmiths', 
96;  powder,  $8  per  keg;  wood  from  $5  to  $6  per  cord,  and  all  sappUes 
are  costly.  The  cost  of  driving  the  tunnel  up  to  Marcn,  1870,  had  been 
$62  per  running  foot;  which  is  much  less  than  it  would  have  cost  by 
hand  labor  alone. 

The  Baltimore  Tunnel,  in  the  vicinity,  is  being  driven  with  three 
shifts,  of  three  men  in  each,  at  a  rate  of  50  feet  per  month.  Another 
tunnel,  worked  by  hand  labor  alone,  is  advancing  only  8  feet  per  month. 
IdT.  Burleigh  thinks  that  he  can  drive  the  large  sized  tunnel  more  rapidly 
and  cheaply  than  one  of  the  ordinary  dimensions. 

At  HaUett's  Point,  near  'Sew  York,  these  drills  have  been  advanta- 
geously used :  and  it  is  believed  that  they  accomplish  from  three  to  four 
times  as  mucn  as  can  be  done  by  hand  for  the  same  cost,  and  in  much 
less  time. 

At  the  Hoosac  Tunnel,  (January,  1870,)  the  Burleigh  drills  are  used 
in  driving  the  '^  headings  ^  only  at  both  ends  of  the  tunnel — ^nine  ma- 
chines at  the  eastern  end  and  eight  at  the  western  end.  The  heading 
or  advanced  opening  is  8  feet  high  and  24  feet  in  width ;  and  in  the 
eastern  end  is  made  on  the  floor,  and  in  the  western  end,  next  the  roof. 
The  enlargement  is  at  present  carried  forward  entirely  by  manual  labor; 
but  arrangements  are  making  for  the  use  of  the  machme  drills  for  the 
enlargement  of  the  eastern  end.  The  rock  is  a  compact  mica  slate,  in 
which,  at  the  western  end,  veins  of  quartz,  sometimes  many  feet  in 
thickness,  are  of  ftequent  occurrence.  In  the  eastern  end,  however, 
the  mica  slate  is  comparatively  fk*ee  from  these  veins  or  bands,  and  the 
rate  of  progress  there  is  much  greater. 

In  the  western  end  eight  diills  are  kspt  constantly  at  work.  Four 
drills  are  mounted  upon  a  carriage,  which,  with  its  load  of  drills,  tool8, 
&c.,  weighs,  by  estimate,  about  Ave  tons.  There  are  two  carriages, 
which  are  brought  into  position  upon  parallel  railways,  laid  as  the  work 
progresses.  The  holes  are  commenced  with  2-inch  drills,  and  finished 
with  IJ-inch  drills,  or  drills  which  cut  holes  of  those  diameters.  The 
average  depth  of  the  holes  is  about  50  inches.  At  the  western  end, 
whore  the  quartz  veins  are  so  frequent  and  hard,  the  working  of  the 
drills  is  so  constantly  interrupted  by  stoppages  that  it  would  requite 
very  extended  observation  of  one  machine  to  determine  the  work  it  is 
capable  of  performing.  One  of  the  machines,  in  the  presence  of  my 
brother,  drilled  about  twelve  inches  in  ten  minutes,  making,  as  newly 
as  he  could  estimate,  something  over  200  strokes  per  minute.  !nie 
rock  consisted  largely  of  quartz.  In  boring  a  hole  5  feet  in  depth  in 
such  rock,  the  drills  are  often  changed  as  many  as  ten  times.  Accord- 
ing to  Mr.  Boscoe,  manager  of  the  western  end  of  the  tunnel,  one  of 
the  new  drills  had  drilled  a  hole  5  feet  in  depth  in  quartz  rock,  such  as 
firequently  occurs  there,  in  25  minutes.  At  the  eastern  end,  where  the 
rock  is  mica  slate  without  the  heavy  quartz  veins,  a  hole  of  equal  depth 
is  often  drilled  in  from  10  to  12  minutes.  According  to  Mr.  Shaoley, 
firom  800  to  900  inches  are  drilled  in  the  western  heacUng  during  every 
shift  of  eight  hours ;  and  the  daily  progress  of  the  tunnel  is  about  i 
feet    In  the  eastern  eud^  however,  with  nine  drills,  from  1,600  to  1,900 
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inches  are  drilled  every  ehift,  Emd  the  daily  rate  of  progress  is  aboat  6 
feet.    Blasting  is  done  twice  in  every  shift. 

It  is  the  opinion  of  the  superintendent  that  in  the  eastern  end  the 
cost  of  drilling  by  the  Bnrieigh  drill  is  to  the  cost  of  drilling  by  hand, 
38  4}  to  7.  In  the  western  end,  however,  it  is  believed  that  the  machine 
drilling,  owing  to  the  numerous  stoppages,  is  as  expensive  as  it  would 
be  by  band. 

£acb  drill  requires  the  constant  attendance  of  two  men.  In  hard 
rock  it  is  found  necessary  to  feed  the  driU  by  hand  instead  of  employing 
the  automatic  arrangement  provided  for  that  purpose.  Hence^  at  the 
western  end,  where  the  rock  is  so  highly  quartzose,  the  feeding  is  done 
entirely  by  hand ;  but  in  the  eastern  end,  where  the  rock  is  less  hard 
and  of  more  uniform  character,  the  feed  is  automatic. 

At  both  ends  the  wear  and  tear  on  the  machine  drills  is  necessarily 
great ;  but  in  the  western  end  particularly  bo — so  great,  in  fact,  that  on 
an  aremge  two  drills  are  in  the  shop  for  repairs  to  one  at  work  in  the 
*' bending."  But  this  end  had  not  been  fully  supplied  with  the  new 
Burleigh  drills. 

As  before  stated,  these  drills  may  be  operated  by  either  compressed 
air  or  by  steam.  For  all  underground  operations  the  former  is  used. 
At  the  western  end  of  the  Hoosac  Tunnel  four  of  Burleigh's  air^xtm- 
pressers  are  used  for  the  com- 
pression of  air  to  work  the  drills. 
The  compression  is  rapidly  ef- 
fected by  pumps,  worked  by  a 


The  reservoir  at  that  place 
consists  of  two  cyUndrical  ves- 
sels of  boiler  iron,  25  feet  long 
and  6  feet  in  diameter,  in  which 
the  compression  is  carried  to 
from  50  to  60  pounds  to  the 
inch,  or  three  and  one-ttiird  to 
fonr  atmospheres.  The  air  is 
conveyed  in  iron  pipes  S  inches 
in  interior  diameter. 


The  annexed  figure  shows 
the  form  of  the  new  machines 
used  by  the  Bnrleigh  DriU 
Company  for  compressiug  the 
air  by  which  the  drills  are 
vorked  in  the  end  of  a  tunnel, 
or  for  other  purposes  where 
compressed  air  can  be  used  to 
advantage. 

It  is  obvioDS  that  for  onder- 
gronnd  operations,  in  deep 
shafts,  and  in  tunnels,  steam 
cannot  be  used  as  a  motor. 
Aaide  from  the  diEBculty  of 
conveying  it  great  distances  in 
pipes  without  great  loss  by  con- 
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deoBatJon,  its  disdiar^  in  the  confined  gaUeries  of  a  mine  would  len- 
der woitong  impossible.  Compreaaed  air,  on  the  other  hand,  when 
aonveyed  from  the  exterior  to  the  interior  of  a  mine,  and  discharged 
there,  gives  a  constant  snpply  of  £resh,  pore  air,  promoting  ttie  health 
and  comfort  of  the  miners. 

The  compressors  now  used  with  great  saccess,  coDsist  of  a  Bteam-eo- 
gine  connecting  by  means  of  a  crank  shaft  with  two  single  air  pomps, 
arranged  as  seen  in  the  figure.  It  is  very  compactly  uid  strongly 
bnUt,  and,b;a  nice  adjostment  of  the  cranks,  the  greatest  power  of  the 
engine  is  applied  at  the  point  of  greatest  resistance.  These  oompreasoTB 
are  made  of  three  sizes,  rated  as  Xos.  1,  2,  and  3,  and  with  ttie  follow- 
ing dimensions : 

DtwuiHtmt  of  air  tmtpnmQn, 


Man.l»rOn^ 

SnmbmTwo. 

Ktanbec  Tlnw. 

l(Mlloli.tn.kV.^": 
4SX3Siiiohe* 

U?5.S-.-::: 

H.WonblefHt 

tag;-:::: 

4S  X  561  Inebea 

ftecailnehea 

.toaiS^i, 

17S.70  oaUo  feet 

m-iaehtiMmtta. 
11,000  poDBdi. 

The  air,  when  compressed,  is  taken  into  a  tank,  or  air-chambto-,  and 
thence  carried  to  any  desired  point  in  pipes,  in  the  same  manner  that 
steam  is  carried.  Connection  betweeu  the  permanent  pipes  and  the 
rock  drills  npon  the  carriages  is  made  by  flexible  rubber  pipe,  which  is 
uncoupled  when  the  carriage  is  ran  back  for  a  blast. 

The  constructors  of  these  compressors  claim  that,  with  eighty  pounds 
of  steam^  they  have  compressed  air  to  an  eqnal  degree,  so  as  to  produce 
an  equilibriam  between  the  condensed  air  in  the  receiver  and  the 
steam  in  the  boiler. 

In  regard  to  the  economy  of  transmission  of  power  to  a  disttyice  by 
means  of  compressed  air,  the  practical  results  at  the  Hoosoo  Tonnel  are 
extremely  favorable,  and  show,  as  already  mentioned,  but  a  slight  dif- 
ference of  pressure — about  two  pounds — between  the  two  extremes  of  8 
pipe  7,150  feet  long  and  eight  inches  in  diameter.  The  following  table  I 
shows  the  result  of  some  experiments  made  while  &om  five  to  nine  diillB  J 
were  in  operation :  | 

BttulU  of  B^erimattt  up<m  tie  l)t*<ifpret*ure  hy  tkt  fioa  of  air  i*  an  8-imek  pipe  I 


P 


ijj"'" 


lB.m... 

&30p.m 
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These  results  are  in  accord  with  those  obtained  by  the  engineers  at 
Mt.  Cenis,  where,  at  the  date  of  the  report  of  progress  of  the  work  in 
the  year  1863,  the  air  was  conveyed  a  distance  of  nearly  2,000  metres, 
and  worked  nine  drilling  machines  with  a  force  of  two  and  a  half  horse- 
X>ower  each.  The  tube,  like  that  at  the  Hoosac,  was  nearly  eight  inches 
in  diameter.  The  air  was  compressed  to  six  atmospheres,  and  its  veloc- 
ity in  the  tube  was  about  three  feet  per  second.  The  transmission  under 
these  conditions  was  not  attended  by  any  sensible  loss,  and  the  pressure 
was  the  same  when  the  drills  were  all  in  operation  as  when  they  were 
at  rest. 

A  series  of  experiments  were  made  at  Ooscia  by  order  of  the  Italian 
government  in  1857,  upon  the  resistance  of  tubes  to  the  flow  of  air 
through  them,  and  the  following  conclusions  were  deduced : 

1.  The  resistance  is  directly  as  the  length  of  the  tube. 

2.  It  is  directly  as  the  square  of  the  velocity  of  the  flow. 

3.  It  is  inversely  as  the  diameter  of  the  tube. 

The  whole  subject  of  the  transmission  of  power  by  compressed  air  is 
most  thoroughly  and  ably  discussed  by  Professor  F.  A.  P.  Barnard,  in 
his  report  upon  the  Paris  Exposition*  of  1867,  to  which  reference  is 
made  for  further  details  upon  this  most  important  subject. 

The  compression  of  the  air  at  the  eastern  end  of  the  Hoosac  Tunnel  is 
effected  by  water-i)ower.  Four  24-horse  turbines  operate  16  air-pumps, 
each  of  13J-inch  bore  and  20-inch  stroke;  but  these  are  not  all  used  to- 
together. 

The  use  of  the  machine  drill  in  sinking  the  central  shaft,  now  down 
over  800  feet,  has  been  discontinued. 

Directions  for  running  the  Burleigh  drills. — Before  attempting  to  start  a  drill  the  parts 
should  be  thoroughly  oiled  by  introdacing  oil  throagh  the  plug  marked  "  oil,"  and  also 
behind  the  ''  feed  lever,"  beneath  the  **  momentum  piece,  between  rotating  ratchet 
and  friction  ring,  and  between  rotating  ratchet  and  inside  sleeve. 

In  setting  the  driU  carriage  preparatory  to  drilling,  the  rear  part  of  the  same  should 
be  raised  three  to  four  inches  alK>ve  a  level  bv  taming  down  the  back  Jack-screws. 
The  machine  is  now  ready  to  receive  the  drill  point.    This  is  done  as  follows :  Raise 
the  piston  snfflciently  to  admit  of  the  drill  point  entering  the  chuck.    In  doing  this  bo 
careful  to  observe  that  the  ''  momentum  piece"  is  knocked  back  so  as  to  clear  the  ball 
on   the  end  of  piston  which  moves  the '^  momentum  piece"  and  valve.    Now  let  the 
piston  drop  down  on  the  drill  point  and  firmly  secure  the  same  by  tightening  the  bolts 
in  the  chuck.    Now  feed  down  the  cylinder  by  the  crank  on  feed-screw,  untu  the  driU 
|K>mt  touches  the  rock,  and  then  feed  it  down  three-quarters  of  an  inch  more  if  a  *^  Tun- 
nel pattern,"  or  one  inch  if  a  '*  New  York  pattern,"  so  that  the  piston  will  not  strike 
the  lower  cylinder  head  when  the  drill  is  at  work. 

The  drill  is  now  readv  for  work.  Let  on  steam,  and  if  it  does  not  at  once  start,  knock 
the  ^*  momentum  piece"  (with  a  mallet  or  stick  of  wood  at  the  knob  upon  the  same) 
forward  and  bacK.  If  the  piston  raises  and  strikes  one  blow  and  stops,  the  valve 
^land  most  be  tightened  a  little  to  prevent  the  valve  from  falling  back  over  the  port 
and  cutting  oS  the  steam.  Now  stnke  the  "  momentum  piece"  as  before,  and  the  drill 
^ill  start,  unless  the  valve  ^land  has  been  tightened  so  much  as  to  prevent  the  fuU 
throw  of  the  valve.  (Expenence  will  guide  in  this  matter.)  Again,  if  the  cylinder  is 
fed  down  mare  than  three-quarters  of  an  inch,  as  above  describeid,  it  will  not  start,  in 
^hich  case  torn  back  the  feed-screw  a  little. 

Having  once  started,  if  the  driU  rotates  more  than  one  tooth  at  a  time,  the  lower 
**  atofTer  "  should  be  screwed  up  sufficiently  to  increase  the  friction  on  the  piston  rod 
to  reduce  the  rotation.  In  case  the  drill  will  not  rotate,  screw  up  the  set-screw  in  the 
Action  pad,  which  will  cause  rotation.  Observe  that  the  spring  over  the  rotating 
liawl  is  of  sufficient  strength  to  cause  the  pawl  to  throw  into  the  notch,  as  the  drill  ro- 
tates. The  same  care  should  be  used  with  the  spring  over  **  qualiOer,"  for  if  too  weak, 
Or  firom  any  cause  broken,  the  drill  will  feed  itself  down,  cutting  off  the  stroke,  and  in 
Consequence  stop. 

By  carefully  fbUowing  the  above  directions,  the  successful  working  of  the  drill  is  se- 
fimed.  Great  care  shomd  be  taken  to  prevent  the  piston  from  strikmg  the  lower  cyl- 
inder head.    Tliis  occurs  if  for  any  cause  it  does  not  feed  fast  enough,  which  wlU  be 

*  Haehinery  and  Processes  of  the  Industrial  Arts,  &c.,  pp.  137-150, 
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tho  ease  if  the  spring  over  feed  lever  is  not  of  sufiBcient  Btrength,  or  n  8oft  place  in  tlM 
rock  is  reached,  or  il*  the  drill  strikes  through  into  a  seam  or  cavity.  This  will  be  imme- 
diately detected  by  the  dilTereuco  in  sound  of  the  blows,  and  when  it  occurs  the  6t«am 
should  be  at  ouco  shut  off,  or  the  drill  rapidly  fed  down  by  tho  crouk  on  end  of  feed- 
screw. 

To  chnnge  drill  points. — Having  drilled  tho  length  of  the  first  drill  point,  if  a  ereater 
depth  is  desired,  the  drill  points  will  be  changea  by  following  these  directions:  LooBcn 
the  bolts  in  tho  chuck,  allowing  the  drill  point  to  drop  out.  Bring  thtt  frame  or  car- 
riage to  a  level  by  turning  the  back  jack-screws,  which  will  allow  the  passage  of  the 
longer  drill  down  past  the  cylinder;  niise  tho  piston  as  before  described,  until  the  drill 
enters  the  chuck — then  raise  tho  rear  of  carriage  to  its  former  position — secure  the  drill 
and  proceed  as  before. 

Shar^Hiny  the  drill  points,— In  sharpening  the  drills,  care  should  l>o  takeu  tofonnthe 
points  in  the  shape  of  u  letter  X,  and  not  square  like  a  -f-*  On  the  two-iuch  (tunnel  or 
mining  bit)  there  should  be  a  difference  of  at  least  i  inch  between  the  lix>8  of  some.  On 
the  three-inch  or  New  York  pattern  there  should  be  ^  inch. 

If  theso  directions  are  not  followed  the  hole  will  be  five-sided  and  cause  the  drill 
to  bind. 

In  drilling,  water  should  bo  occasionally  fed  into  the  hole  to  keep  the  point  cool  ind 
wash  out  the  debris.  In  case  the  drill  binds  from  running  off  or  any  cause,  the  bolts 
in  the  clamp  which  holds  the  drill  should  bo  loosened  to  relieve  the  same. 

The  a1)ove  dii-ectious  for  running  a  drill  applv  more  particularly  to  vertical  drillingi 
but  are  gcuerally  applicable  to  various  kinds  of  drilling. 

To  take  the  machine  apart, — Take  out  tho  bolts  in  tho  lower  cylinder  head;  all  the  set- 
screws  on  the  side  of  cylinder,  feed-lever,  momentum  piece,  rotating  pawl,  and  friction 
pad ;  then  pull  tho  piston  down  with  a  jerk  and  it  will  start  tho  inside  sleeve.  By  con- 
tinuing this  operation  the  inside  works  can  be  removed.  In  putting  the  drill  to^petber, 
when  the  inside  works  are  put  in  observe  that  the  upper  end  of  inside  sleeve  is  flneh 
with  the  lower  end  of  rotating  pawl,  and  that  the  back  ring  is  opposite  to  the  back 
set-screw.    Turn  the  sot-screws  down  firmly  and  replace  the  other  parts  as  before. 

SOMMEILLER'S  BOCK-DBILLINa  MACHINES. 

The  following  notice  of  rock-drilling  by  machinery  at  Mont  Genis  is 
coinpiU'd  from  the  report  by  Messrs.  Geyler  and  d'Aligny.  It  is  gen- 
erally known  that  these  machines  are  worked  by  compressed  air: 

On  the  Italian  side  of  the  Alps,  at  Bardonnijche,  (the  Piedmont  en- 
trance,) the  air  compressors  are  a  kind  of  hydraulic  ram,  the  valves  of 
which  are  arranged  in  such  a  way  that,  at  each  lift  of  the  valve  admit- 
ting water,  a  certain  quantity  of  air,  at  a  pi'essure  of  five  atmospheres, 
is  forced  into  a  reservoir  10  metres  long  and  17  cubic  metres  capacity. 

The  air  comi)ressors  at  Modane  (north  side)  are  composed  of  a  hori- 
zontal cylinder  full  of  water,  in  which  a  piston  works,  and  of  two  verti- 
cal cylinders  receiving  the  air,  and  provided  with  valves  in  their  upi)er 
part.  By  the  motion  of  the  piston  a  quantity  of  air,  equal  to  that  of 
water  displaced  by  the  movement,  is  introduced  and  expelled  at  each 
stroke.  The  air  is  conducted  to  the  boring  machine  by  cast-iron  pipes 
of  0™.20.  It  has  been  ascertained  that  the  loss  due  to  friction  is  about 
one-tenth  of  an  atmosphere. 

The  boring  machines  of  Mr.  Sommeiller  are  essentially  composed  of 
a  cylinder  in  which  the  compressed  air  works.  The  piston  i*od  traverses 
the  heads  of  this  cylinder,  and  carries  on  one  side  a  screw  which  com- 
mands the  distributer.  A  machine  similar  to  a  steam-engine  commands 
the  slide  valve  of  this  distributer.  This  arrangement  was  adopted  iuas- 
mucii  as  the  stroke  of  the  piston  woich  carries  the  drill  varies  with  the 
hardness  of  the  rock  and  the  position  of  the  drill  in  the  hole,  and  no 
reliaii(;e  ccmld  be  placed  upon  the  introduction  of  the  compressed  air  by 
means  of  the  i)ercussion  alone. 

The  whole  apparatus  weighs  200  kilogrammes.  It  rests  upon  a  frame 
open  in  the  center;  the  sides  are  0"».03  wide  by  0n».05  high,  and  0°^.09 
apart ;  their  length  is  2™.70.    They  are  cut  upon  their  inside  faces  witb 
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r  thread,  in  which  a  screw  moves,  and  the  edge  of  their  lower 

I  cut  with  rack  teetii,  in  which  a  pawl  works. 

3ylinder  of  the  distributing  machine  is  0°^.06  in  diameter.  The 
of  the  piston  is  0™.10.  It  is  furnished  with  a  connecting  rod  and 
:,  and  by  means  of  gearing  gives  a  rotary  movement  to  a  square 
pon  which  is  fixed,  first,  a  pawl,  which  advances  tooth  by  tooth 
et  wheel  provided  with  sixteen  teeth,  and  filed  invariably  on  the 
^tion  of  the  piston  rod  in  such  manner  that,  after  sixteen  blows 
drill,  the  ratchet,  the  piston,  and  the  drill  have  made  a  complete 
ion ;  second,  a  plate  furnished  with  a  cam  which  moves  the  slide 
d  if  we  suppose  that  the  slide  valve,  pushed  by  this  cam,  ad- 
and  stops  the  aperture  for  admission,  the  air  which  acts  escapes 
h  the  opening  which  communicates  with  the  atmosphere  by  the 
passage  iu  the  slide  valve,  and  the  piston  is  carried  to  its  orig- 
sition  by  the  constant  pressure  which  is  exerted  on  its  front  face. 
( instance  the  valve,  abandoned  by  the  cam,  fe  pushed  back  sud- 
o  its  initial  position,  by  the  difference  of  pressure  which  is  exerted 
iie  two  faces,  and  thus  opens  the  inlet  port, 
diameter  of  the  piston  of  the  boring  machine  is  0^.06 ;  its  stroke, 

and  it  gives  200  blows  per  minute.  This  machine  is  single-act- 
[?he  compressed  air  enters  by  the  opening  in  constant  communi- 
by  the  conduit  with  the  front  part  of  the  cylinder ;  when  the 
is  at  the  end  of  the  stroke,  the  slide  opens  the  inlet  port,  and 
ton  only  advances  in  consequence  of  the  diflference  of  the  pres- 
f  air  on  its  back  face  fitted  with  a  slender  rod,  and  on  its  inter- 
e,  of  which  the  area  is  reduced  by  the  large  shaft  of  the  tool-car- 
rhe  impulsive  force  upon  the  piston  is,  for  some  of  these  machines, 
grammes,  and  for  others,  150  kilogrammes, 
lave  before  explained  how  the  drill  is  made  to  rotate.  It  remains 
V  how  it  is  made  to  advance,  and  how  it  can  be  rapidly  taken  out 

of  ne^d.  If  the  screw,  constantly  geared  into  its  nut  formed  by 
emal  filleted  feces  of  the  beds,  were  fixed  permanently  upon  the 
t  would  follow  that  in  each  rotation  of  the  drill  it  would  advance 
inder  by  a  length  equal  to  the  pitch  of  the  thread ;  but  it  should, 
contrary,  only  advance  at  the  same  speed  that  the  drill  enters 
k ;  therefore  the  screw  works  loosely  upon  the  shaft,  and  only 
vhen  a  clutch  box  catches  it,  this  clutch  being  continually  pushed 

action  of  a  spiral  spring,  which  is  retained  by  a  rod  connected 
le  clutch,  and  carrying  at  its  i^ont  extremity — 

fork,  the  teeth  of  which  rest  against  those  of  the  rack  on  the 
)art  of  the  bed  plate. 

prolongation  terminated  by  a  semicircular  apx>endage. 
e  now  suppose  that  the  piston  is  reaching  the  end  of  its  stroke, 
le  drill  scarcely  toucliiug  the  bottom  of  the  hole,  a  tappet  fixed 
he  shaft  of  the  tool-carrier  strikes  the  above-mentioned  appeud- 
rces  it  to  drop,  and  detaches  the  tooth  from  the  rack.  Then  the 
box,  imi>elle(i  by  the  spring,  catches  and  turns  the  screw,  and  the 
g  cylinder  advances  till  the  fork  is  caught  by  the  following  tooth 
rack,  and  thus  disengages  the  clutch. 

lay  be  conceded  that  Mr.  SommeiUer  has  constructed  an  inge- 
nachine  which  fulfills  the  following  conditions : 

strikes  hard  and  rapid  blows  upon  the  rock. 
,  transmits  a  self-acting  rotary  motion  to  the  drill,  required  to 
t  it  from  becoming  fixed  in  the  hole, 
i  imparts  also  a  progressive,  self-acting,  and  regular  advance  to 

II  as  the  hole  deepens  in  working. 

,  Ex.  Doc.  207 33 
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4.  And  lastly,  it  can  be  rapidly  drawn  back  to  change  the  tools. 

The  tool  i  a  drill,  with  the  cutting-edge  in  the  form  of  a  Z.  It  makes 
a  hole  of  0^.09  and  0^.04  in  diameter :  but  in  the  first  case  it  is  for- 
nished  for  0°^.20  behind  its  head,  with  a  Dul^e  which  trims  or  reamsthe 
holes  to  full  size.  The  stroke  of  the  machine  is  but  0™.80,  bat  it  can 
make  a  hole  to  a  depth  of  0n^.90,  by  reason  of  the  length  of  the  diills, 
which  vary  from  0™.50  to  2™. 

The  apparatus  placed  before  the  breast  of  the  gallery  to  be  attacked 
carries  8  drills,  which  cover  a  section  4  metres  wide  by  3  metres  hi^ 
equal  to  an  area  of  12  square  metres.  Eighty  holes  are  bored.  6  of  iP^M 
and  74  of  0°^.04  diameter,  and  0°^.90  deep.  The  daily  work  nas  varied 
evidently  according  to  the  hardness  of  the  rock.  In  March,  1863,  it 
was  1°^.10  in  twenty-four  hours ;  in  April,  1°>.40,  and  in  some  parts  of  the 
strata  even  2°^.50  ^  but  when  the  bank  of  quartz  was  met,  which  was  SOS 
metres  thick,  the  advance  was  hardly  0*^.50  per  day. 

During  the  month  of  March,  1863,  it  was  shown  that  each  exploflion 
of  0°^.70  to  0°^.80  required  six  hours  for  boring  the  holes,  and  four  hoon 
for  the  miners  carrying  away  the  rubbish. 

The  staff  employed  for  the  boring  of  the  holes  during  twenty-four  hoon 
was  as  follows : 


Two  shifts 16 

Miners 2 

Laborers  for  taking  away  the  debris 8 

Superintendents 3 

Total 28 

The  compressors  required 9 


Total 3 


i 


In  1863  for  8  machines  working  there  were  60  in  the  shop.  In  1867 
when  the  work  was  carried  on  both  from  the  French  and  Italian  sides 
the  number  of  machines  working  was  16,  and  of  those  in  the  shop  for 
repairs  200. 

In  1863,  for  repairing  8  perforators  working  in  a  coarse  sandstone,  {grit 
d,  gros  grains^)  the  staff  attached  to  the  workshops  consisted  of  24  men. 

In  1867  the  number  was  much  greater,  but  exact  information  could 
not  be  obtained.  The  work  had,  however,  been  offered  to  a  company 
at  6,000  fi:*anc8  per  running  metre,  the  company  taking  all  the  apparatus 
and  agreeing  to  repair  the  tools  and  clear  away  the  debris.  This  was 
refused,  although  the  price  was  equal  to  500  francs  per  cubic  metre. 
The  enormous  shocks  which  the  machine  was  subjected  to  obliged  them 
to  change  the  iron  beds  for  Krnpp  steel  ones ;  the  springs  often  broke, 
and  the  drills  did  not  advance  0»».20  or  0™.30  without  requiring  repairs. 

boring's  drilling  machine. 

Mr.  Doring,  of  Euhrort,  in  "Westphalia,  has  constructed  a  driUing 
machine  that  has  been  used  to  great  advantage  in  the  zinc  mines  of  Uie 
Vieille  Montague  Company  at  Moresnet,  near  Aix-la-GhapeUe.  The  di- 
rector of  these  mines  stated  in  1867  that  11  of  these  machines,  two  of 
them  of  a  recent  construction,  had  been  in  actual  use  there,  and  that 
in  one  of  the  levels,  where  the  rock  was  a  very  hard  quartzose  dolomite, 
they  had  made  an  advance  of  3  metres  in  14  days,  where  by  hand  driving 
1^  metres  only  couldbe  achieved.  Sometimes  the  machine  could  advanee 
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metres  in  that  time^  and  with  only  2  men  instead  of  6.  A  six  horse- 
>wer  engine  is  required  to  work  2  machines ;  the  air  is  compressed  to 
f  atmospheres.  For  one  working  machine  it  requires  2  in  reserve. 
[ie  speed  per  minute  is  0™.03,  including  replacing  the  drills.  Each 
■ill  will  not  bore  more  than  0™.20  to  0™.30  without  being  replaced.  Its 
»eed  of  advance  at  Yieille  Montague  over  ordinary  borers  may  be  con- 
dered  to  have  been  treble  in  hard  rock^  but  only  double  in  soft  rock. 
This  apparatus  of  Doring  weighs  45  kilogrammes,  and  constitutes  the 
ner,  properly  so  called.  It  is  erected  upon  a  si>ecial  carriage,  which 
lows  any  direction  to  be  given  to  the  drill  that  is  desired.  The 
■essure  of  the  air  varies  from  J  of  an  atmosphere  to  lA.  This  machine 
comi)osed  of  a  cylinder  0™.400  in  diameter,  and  0°^.300  long.  Li  this 
>  linder  a  piston  moves,  to  which  is  fixed  tne  stem  of  the  drill.  The 
impressed  air  is  distributed  by  means  of  a  slide  valve,  and,  after  acting 
eely,  escapes  into  the  air.  Two  ratchet  wheels,  furnished  with  dogs, 
"6  placed  at  the  back  of  the  cylinder,  and  are  put  in  action  by  the 
-olonged  rod  of  the  piston  by  means  of  a  fork  which  commands  the 
)g8.  One  of  the  ratchet  wheels  serves  to  give  to  the  drill  a  rotary 
ovement  on  its  axis;  the  other  ratchet,  which  is  nearest  to  the  cylin- 
)r,  by  means  of  a  toothed  wheel  advances  the  tool  ui>on  the  support, 
tie  arrangement  is  such  that  the  drill  advances  only  when  the  piston 
IS  run  its  stroke.  A  jet  of  water  is  constantly  thrown  into  the  hole 
r  the  removal  of  the  diibris.  The  drill  most  used  is  pointed  in  the 
•rm  of  tfie  letter  Z;  and  it  is  found  that  when  worked  in  the  machine 
does  not  blunt  as  rapidly  as  when  worked  by  hand. 
Mr.  Doring  has  put  his  machines  into  operation  in  a  very  deep  mine — 
le  Tincrofb,  in  Cornwall — where  the  rock  is  the  hardest  in  that  country, 
id  one  is  to  be  introduced  at  the  Dolcoath  mine.  It  is  represented 
i  making  good  headway  in  the  hard  rock  of  the  Tincroft. 

BEBGSTBSh'S  DBILLING  MACHINE. 

Bergstrom's  drilling  machine  originated  in  Sweden,  and  has  been  in 
le  there  at  the  Persberg  mine.  A  machine  exhibited  at  Paris  in  1867 
as  said  to  have  worked  for  700  days  under  ground,  and  to  have  bored 
the  aggregate  1,000  metres.  Upon  hard  granite,  in  trials  with  the 
ill.  it  bored  2  metres  in  1  hour.  The  drill  is  impelled  by  compressed 
r,  m  a  cylinder  similar  to  that  of  Boring's  machine,  but  without  an 
itomatic  advance  movement.  It  gives  from  300  to  400  blows  per  min- 
e,  and  the  diameter  of  the  drills  varies  from  0™.018  to  0".025.  The 
eight  of  the  whole  apparatus  is  only  120  pounds,  and  it  is  supported 
x>n  a  steel  bar,  which  must  be  fixed  in  a  direction  parallel  to  that  of 
le  intended  bore-hole.  The  cylinder  is  made  to  travel  along  this  bar. 
It  may  here  be  mentioned  that  in  1856  Karl  Schumann,  of  Freiberg, 
ixony,  constructed  a  boring  machine,  to  which  those  above  described 
id  the  drill  of  General  Haupt  are  similar  in  some  respects. 

HATJPT'S  DRILL. 

This  percussion  borer  differs  essentially  in  its  construction  from  those 
Bscribed.  It  works  by  means  of  steam.  The  drill  passes  down  a  hol- 
m  piston  rod.  to  which  it  is  fixed  by  the  extremity  which  is  before  the 
orkman.  The  reciprocating  movement  is  communicated  directly 
)  the  drill,  and  by  a  special  arrangement  of  the  slide  valve  the 
itaroduction  of  the  steam  into  the  cylinder  is  avoided  until  the  piston 
is  arrived  at  the  end  of  its  forward  stroke. 
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The  force  of  the  blow  of  the  drill  upon  the  rock  depends  on  the 
pressure  of  the  steam  upon  the  piston.  It  will  be  observed,  besides, 
that  the  nsefdl  effect  of  the  drill  depends  much  more  npon  the  section 
of  the  piston  and  the  pressure  of  the  steam,  than  on  the  length  of  the 
stroke  of  the  piston,  and  that  the  consumption  is  proportioned  to  this 
last  dimension.  The  length  of  the  stroke  of  the  piston  is  O^'.IOS,  and  the 
number  of  blows  per  minute  is  375. 

The  movement  of  rotation  is  given  to  the  drill  in  the  following  way: 
The  box  in  which  the  shaft  of  the  drill  is  held,  and  which  turns  with  it^ 
carries  a  ratchet  wheel  on  one  part  of  its  circumference,  and  aronn^ 
this  wheel  is  a  ring  furnished  with  a  pawl,  which  catches  in  the  teeth  of 
the  ratchet  wheel.  This  ring  also  carries  a  projecting  tai)pet,  which 
passes  in  an  inclined  groove  left  in  the  outer  envelope  of  sheet  iron 
which  surrounds  the  steam  cylinder.  The  tapi>et  participates  in  the 
movement  of  the  piston  and  drill,  and  by  sliding  in  the  inclined  grooTe 
turns  a  screw  with  which  it  is  combined,  and  by  means  of  the  pawl 
gives  the  ratchet  wheel  and  the  drill  a  rotary  motion. 

This  arrangement  would  be  insufficient  alone,  since  the  tappet  moT- 
ing  in  both  directions  in  the  groove  destroys,  to  a  certain  extent,  during 
the  forward  stroke,  the  useful  effect  produced  during  the  back  stroke. 
To  obviate  this  imperfection,  and  to  maintain  the  rotation  transmitted 
to  the  drill,  there  is  a  second  ratchet  wheel  placed  at  the  front  end  of 
the  box  that  carries  the  drill.  A  steel  spindle  placed  in  a  rec^^  formed 
by  the  cylinder  jacket  locks  into  the  teeth  of  this  second  ratchet  whed, 
so  that  the  movement  of  rotation  only  takes  place  one  way.  The  first 
ratchet  wheel  allows  the  transmission  of  the  rotating  movement  to  the 
tool ;  the  second  forces  this  movement  to  be  always  effected  one  way. 

Mr.  Haupt  has  contrived  a  special  arrangement  which  causes  the 
drill  to  always  strike  upon  the  rock  with  the  same  force,  and  to  vary  its 
advance  according  to  the  hardness  of  the  rock.  If  the  drill  is  put  into 
the  drill-carrier  in  such  manner  that  at  any  given  time  the  motion  ol 
this  latter  can  be  suddenly  arrested  while  the  tool  itself  continues  to 
move,  it  is  clear  that  each  stoppage  of  the  tool-carrier  will  be  followed 
by  an  advance  of  the  tool ;  but  as  this  stoppage  would  diminish  the 
tbrco  of  the  blow  upon  the  bottom  of  the  hole,  it  is  only  allow^  to  take 
place  at  intervals. 

IVIr.  Haupt  estimates  that  three  horse-power  is  required  for  each 
borer,  and  that  the  rate  of  progress  in  rocks  of  ordinary  hardness  is 
0"l.05  per  minute. 

BEAUMONT  AND  LOCOCK'S  DRILLING  ENGINE. 

This  machine  is  worked  by  compressed  air ;  its  object  is  to  pierce  8  |^_ 

gallery  of  two  metres  diameter  entirely  by  the  machine,  aided  by  powder  j ^ 

for  discnga^ng  the  core  of  rock  which  is  left  in  the  middle  of  the  an-  j— - 
nular  trench  cut  by  the  drills. 

This  machine  is  composed  of  a  cast-iron  plate  which  carries  on  its 
circumference  thirty-six  drills  made  of  cast  steel,  and  in  its  center  a 
similar  drill.  The  diameter  of  the  plate  is  about  two  metres,  and  is 
the  same  as  that  of  the  gallery  to  be  driven.  It  is  fixed  on  a  hoUot^ 
iron  shaft,  about  two- thirds  of  its  length  being  a  piston,  which  moves 
in  a  cylinder. 

The  stroke  of  the  piston  is  about  0".30.  A  slide  valve  introduces 
the  air  (compressed  to  two  atmospheres)  to  each  face  of  the  piston,  and 
gives  it  an  alternate  movement  of  250  blows  per  minute.  A  worm, 
worked  by  a  special  mec\iam^m^  t\!inis  the  axle  with  the  drills  by  means 
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jof  a  acrew  wheel  combined  with  the  axle.  The  carriage  on  which  the 
piston  shaft  is  mounted  receives  a  forward  motion  by  a  special  ar- 
rangement. The  water  which  is  thrown  into  the  groove  formed  by  the 
drills  enters  the  interior  of  the  shaft,  and  by  pipes  branched  upon  tiiis 
axle  is  conducted  to  the  circumference  of  the  plate. 

This  is  evidently  one  of  those  machines  that  cannot  long  withstand 
the  extreme  violence  of  the  impact  essential  to  rapid  drilling.  If  it  is 
almost  impossible  to  construct  a  machine  with  one  drill  that  will  work 
long  enough  without  repairs  to  make  it  an  economical  success  compared 
with  hand  labor,  how  much  can  we  expect  from  an  engine  armed  with 
tbirty-seven  drills,  all  rigidly  attached  to  one  piston  T 

poed's  drilling  machine. 

A  power-drilling  machine  has  been  constructed  and  put  into  opera- 
tion in  one  of  the  mines  at  Sandhurst^  Australia,  and  is  said  to  effect  a 
very  considerable  saving  over  the  ordinary  process  of  drilling  by  hand. 
Mr.  Joseph  Millin,  the  manager  of  the  Hustler's  Eeef  Company,  states 
that  drilling  in  ground  that  would  cost  forty  shillings  per  foot  with 
hand  labor  can  be  wrought  with  the  machine  for  thirty  shillings ;  or,  if 
with  hand  labor  at  sixty  or  eighty  shillings,  with  the  machine  for  forty 
shillings.  The  harder  the  ground  the  greater  the  saving.  The  machine 
appears,  from  the  description  given,  to  be  similar  in  construction  to  the 
Burleigh  drill.  The  constructor,  Mr.  B.  6.  Ford,  of  Sandhurst,  de- 
scribes the  drill  as  follows : 

In  Ford's  rock-boriDg  machine  the  motion  of  the  rock-boring  tool  is  reciprocating, 
and  the  motive  jKiwer  is  compressed  air  or  steam,  at  a  pressure  of  sixty  i)ound8  per 
square  inch,  acting  on  a  piston  in  a  cylinder.  It  presses  constantly  on  a  small  annuur 
8][»ace  in  front  of  the  piston^  and  intermittingly  on  the  whole  area  of  the  back  of  tbo 
piston ;  ft  percussive  action  is  thus  given  by  the  borer  carried  by  the  piston  rod.  The 
porta  for  the  alternate  admission  of  the  compressed  air  behind  the  piston,  and  for  the 
oxhausti  are  opened  and  closed  by  a  vidve  worked  by  a  small  piston,  thus  securiDg  the 
full  pressure  on  the  back  of  the  pistoui  and  giving  a  free  blow  and  a  clear  exhaust  for 
the  return  stroke. 

The  air-ports  and  the  movement  of  the  valye  are  so  arranged  that  the  piston  canuot 
strike  the  front  and  back  of  the  cylinder.  The  rotation  of  the  boring  tool  is  self-acting, 
and  is  caused  by  the  piston  rod  working  a  ratchet  aud  click  round  a  cylinder  attached 
to  the  front  of  the  working  cylinder,  and  as  the  piston  reciprocates  it  carries  itself 
round  the  cylinder  and  makes  a  complete  revolution  every  twenty-one  blows,  by  which 
means  the  machine  bores  a  perfectly  round  hole,  and  the  driU  cannot  move  more  or  less 
than  a  twenty-first  part  of  a  revolution  at  each  stroke.  The  feed  is  self-advancing  and 
self-acynstable  and  variable,  feeding  with  precision  as  fast  as  the  tool  has  power  to 
penetrate  the  rock,  but  no  faster,  varying  its  feed  in  the  same  hole  with  the  varying 
hardneas  of  the  rock  or  sharpness  of  the  tool.  This  is  effected  by  the  working  cylinder 
being  provided  with  an  exterior  cylinder  in  which  it  can  slide,  and  the  compressed  air 
ia  conatantly  tending  to  propel  the  working  cylinder  forward,  but  is  retained  by  a 
screw,  which  is  prevented  from  turning  by  a  pawl,  which  the  piston  strikes  when  it 
makea  a  fuU  stroke,  thus  releasing  the  screw  and  permitting  the  working  cylinder  to 
advance  forward  as  the  hole  increases  in  depth. 

An  ordinary  drill  is  used ;  the  only  alteration  required  is  the  head,  which  is  made  to 
fit  the  machine.  The  drills  can  be  made  to  bore  holes  from  three-quarters  of  an  inch 
to  two  inches  in  diameter.  The  weight  of  the  blow  struck  by  the  machine  can  be 
varied  frt)m  1  pound  to  510  pounds,  and  the  number  of  blows  from  20  to  GOO  per  minute, 
by  the  attendant  simply  moving  the  handle  of  a  small  air-cock. 

The  air-compressor  used  at  this  mine  with  Ford's  machine  is  very 
simple,  consisting  of  a  cylinder  nine  inches  in  diameter,  bent  like  the 
letter  U,  with  a  piston  working  in  one  leg  only,  the  other  being  filled 
with  water.  The  piston  has  a  stroke  of  two  feet,  aud  as  it  moves  up 
and  down  in  one  leg  the  water  rises  and  falls  in  the  other,  thus  making 
it  double-acting.  The  piston  works  through  a  stnfiiug-box  at  the  bottom, 
and  the  inlet  and  outlet  valves  are  placed  at  the  top.    A^  ^m^  ^wv^l 
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of  Tater  iB,B(limtted  at  the  inlet  valve  with  each  Btroke,  and  is  thron 
into  the  receiver  at  each  retam  stroke,  thus  circulating  thnnigh  tbe 
apparatoB,  and  carrying'  off  the  heat  given  out  by  the  air  when  cob- 
pressed.  An  old  boiler  is  used  as  the  receiver,  and  tbe  comptessed  ab 
is  conveyed  to  the  drilling  machine  in  iron  gas-piping. 

LESCHOT'S  ANNTTLAB  DIAKOKD  DBIIX. 


Duunond  Dnil  for  ttsting  or  prospecting. 
Tlio  drills  about  to  bo  described  work  upon  an  entirely  different  princi- 
ple from  tliose  noticed  in  the  preceding  pages.    The  latter  are  all  of  the 
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class  of  percussion  drills,  and  cat  b j  the  force  of  the  blow  concentrated 
at  the  point  of  the  drilL  The  diamond  drill,  on  the  contrary,  is  not 
used  percassivdy,  but  by  virtue  of  its  extreme  hardness  it  is  made  to 
cat  away  the  rock  by  contact  and  pressure.  The  (MU  is  .pressed 
Ormly,  and  is  rapidlv  rotated  against  the  rock  to  be  bored. 

The  application  of  rough  black  diamonds  to  boring  and  cutting  into 
rocks  was  made  in  I860,  by  Mr.  Bodolphe  Leschot,  a  civil  engmeer  re- 
siding in  Paris^  and  formerly  a  student  in  the  !£iCole  Centrale.  He  found 
by  experimentmg  that  such  diamonds,  firmly  set  in  the  end  of  an  iron  or 
steel  tube  or  cylinder,  could  be  made  to  bore  holes  in  rock  to  great  depths 
uid  with  a  rapidity  before  unknowiu 

A  short  section  of  a  cylinder  of  soft  steel  is  used  for  the  purpose.  It 
varies  from  one  to  three  or  more  inches  in  diameter,  according  to  the 
size  of  the  hole  to  be  drilled,  and  is  only  about  one-quarter  of  an  inch 
thick*  Cavities  are  drilled  in  the  end  of  the  cylinder,  and  into  these 
cavities  black  diamonds  of  the  common  or  boit  variety  are  firmly  set, 
3y  hammering  up  the  soft  metal  around  them.  They  are  allowed  to 
>roject  about  half  a  millimetre  in  front  and  slightly  beyond  the  outer 
md  inner  surface  of  the  cylinder  or  ring.  This  ring  is  secured  by  means 
>f  a.  bayonet  joint  or  screw  thread  ui>on  the  end  of  a  long  hollow  rod  or 
Irfll  bar,  to  which  a  rapid  rotation  is  given.  By  pressing  or  feeding  this 
"evolving  diamond-mounted  ring  against  the  rock  to  be  cut,  and  at  the 
lame  time  supplying  it  freely  with  cold  water,  the  rock,  whether  of  soft 
>r  hard  materials,  of  clay,  slate,  or  of  flint,  is  rapidly  w^om  away,  and  an 
uiDolar  cutting  results,  leaving  a  central  core  of  rock,  which  passes 
nto  the  center  of  the  drill  and  drill  holder,  and  may  be  broken  out  when 
:be  drill  is  withdrawn,  thus  leaving  a  truly  cylindrical  hole  with  smooth 
sides. 

The  rapidity  with  which  this  apparently  delicate  ring  cuts  its  way 
into  the  hardest  syenite,  quartz,  or  granite  is  surprising.  The  first  ex- 
periments showed  that  two  men  with  a  machine  like  an  ordinary  feed 
Irill  could  bore  0°*.025  in  depth  per  hour.  The  cylindrical  core  left  in 
the  center  was  0™,031  in  ^ameter  and  the  annular  groove  O'^.Orl^  in 
liameter ;  consequently  the  part  cut  out  was  equal  to  a  cylinder  0°i.012 
thick.  But  this  method  of  feeding  or  advancing  the  drUl  was  clearly 
very  defective,  no  allowance  being  made  for  the  varying  hardness  of 
the  rock.  Since  that  time  very  great  improvements  in  the  way  of  mount- 
ing, operating,  and  feeding  the  drills  have  been  made. 

The  wood-cut  represents  the  dinll  and  its  mounting,  as  manufactured 
by  Messrs.  Severance  &  Holt,  the  assignees  of  the  patent  for  the 
United  States.  This  form  is  known  as  the  "testing  or  prospecting 
drill,"  and  it  is  designed  chiefly  for  testing  the  character  and  value  of 
mineral  deposits,  although  it  is  adapted  to  a  variety  of  other  work,  such 
as  drilling  holes  in  quarries  for  blasting,  and  for  well-boring. 

It  conBLsts  of  a  smaU,  upright  boiler,  to  one  side  of  which  is  firmly  bolted  the  cost- 
iron  frame  which  supports  the  cDgiue  aud  swivel,  drill-head,  gears,  and  screw  shaft,  as 
shown  in  the  engravmg.    The  engine — an  oscillator  of  from  five  to  seven  horse  power — 
is  shown  at  A.    B  is  the  screw  shaft  with  drill  passing  through  it.    This  shaft  is  made 
of  hydraulic  pipe  from  five  to  seven  feet  in  length,  with  a  coarse  thread  cut  on  the 
0Qt8ide.    This  thread,  a  portion  of  which  is  shown  in  the  cut,  runs  the  entire  length 
of  the  shaft,  which  also  carries  a  spline  by  which  it  is  feathered  to  its  upper  sleeve-gear. 
This  gear  is  double,  and  connects  by  its  lower  t«eth  with  the  beveled  driving-gear, 
kmI  by  its  upper  teeth  with  the  release-gear  (E.)        This  release-gear  is  feathered  to 
the  feed  shaft,  (F,)at  the  bottom  of  whicu  is  a  frictional  cear  fitting  the  lower  gear  on 
the  screw  shaft,  which  has  one  or  more  teeth  less  than  the  frictional  gear,  whereby  a 
differential  feed  is  produced.    This  frictional  gear  is  attached  to  bottom  of  feed  shaft 
(F)  by  a  friction  nut^  thus  producing  a  combined  differential  and  frictional  feed  which 
reoders  the  driU  perrectly  sensitive  to  the  character  of  the  rock  through  which  it  is 
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X)assing,  and  maintains  a  nnifoim  presanro  upon  the  same.    The  severe  and  soddet 
strain  upon  tho  cntting  points  incidental  to  drilling  through  soft  into  hard  rock  witha 
positive  feed  is  thus  avoided.    The  drill  proper  (passing  throaKh  the  screw  shaft  B)  con- 
sists ofa  tubular  bar,  made  of  lap- weld  pipe,  with  a  st«eT  bit  or  Dorin|;-head  (D)  ecroired 
on  to  one  end.    This  bit  is  a  steel  thimble  about  four  inches  in  length,  having  three  rowi 
of  black  diamonds  in  their  natural  rough  state  firmly  imbedded  therein,  so  that  the 
edges  of  those  in  one  row  i)roject  forward  from  its  face,  while  the  ed^^  of  those  in  :h« 
other  two  rows  project  from  the  outer  and  inner  peripheries  respectively.    The  iUa- 
monds  of  the  first-mentioned  row  cut  the  path  of  the  drill  in  its  forwanl  proci^fis. 
while  those  upon  the  outer  and  inner  i)eriphery  of  the  tool  enlarge  the  ca\'ity  aroTind 
the  same,  and  admit  the  free  ingress  and  egress  of  the  water  as  hereafter  d*niu-nlt«<d. 
As  the  drill  passes  into  the  rock,  cntting  an  annular  channel,  that  portion  of  st^Dc  en- 
circled by  this  channel  is  of  course  undisturbed,  and  passes  up  into  the  drill  in  t!ie  fonn 
of  a  solid  cylinder.    This  core  is  drawn  out  with  the  drill  in  sections  sometimes  of 
from  8  to  lOVeot  in  length. 

The  sides  of  the  hollow  bit  are  one-fourth  of  an  inch  thick,  and  the  diamonds  nf  the 
inner  row  project  about  one-eighth  of  an  inch,  so  that  the  core  or  cylinder  pnxlui-oil  ti? 
a  two-inch  drill  (the  ordinary  size  for  testing)  is  one  and  a  quarter  inches  in  diain»r!er. 

Insidu  the  bit  (D)  is  placed  a  self-ai^ listing  wedge  which  allows  tho  core  to  pass  np 
into  tho  drill  without  hiuderancc,  but  which  impinges  upon  and  holds  it  fast  wlien  tbc 
action  of  tho  drill  is  reversed — thus  breaking  it  off  at  the  bottom  and  bringing  it  to 
the  surfiM^e  when  the  drill  is  withdrawn. 

In  order  to  withdraw  tho  drill  it  is  only  necessary  to  throw  out  the  release-gear  (E) 
by  sliding  it  np  to  the  feed  shaft,  (F,)  to  which  it  is  feathered,  when  tho  drill  riiiis  up 
with  the  same  motion  of  tho  engine  which  carried  it  down,  but  with  a  velocity  i>ixtT 
times  fproater ;  that  is,  the  speed  with  which  the  drill  leaves  the  rock,  bringing  the 
core  with  it,  is  to  the  speed  with  which  it  penetrates  it  as  sixty  to  one — ^the  revolving 
velocity  in  both  cases  being  the  same. 

The  cLrill  rod  may  be  extended  to  any  desirable  length  by  simply  adding  fresh  pierei 
of  pij)e.  Common  gas-pipe,  or,  bettor,  lap-welded  iron  tube,  is  fonnd  to  serve  admin- 
bly  lor  this  purpose,  the  successive  lengths  being  quickly  coupled  together  by  sn 
inside  coupling  four  inches  long,  with  a  hole  through  the  center  of  each  to  admit  the 
water.  Tho  drill  is  held  firmly  in  its  place  by  the  chuck  (G)  at  the  bottom  of  the 
screw  shaft. 

The  small  steam  pump  (C  C)  is  connected  by  mhbor  hose  with  any  convenient  stream 
or  reservoir  of  water,  ami  also  with  the  outer  end  of  the  drill  pipe  by  a  similar  hvnv 
having  a  swivel-joint,  as  shown  in  the  i)icture.  Through  this  hose  a  steady  stream  oi 
water  is  forced  by  tho  ])uuip  into  the  drill  from  wliich  it  escapes  between  the  iliariuiMi 
teeth  at  the  bottom  of  tho  bit,  (1).)  and  passes  rapidly  out  of  the  hole  at  the  surf:i--!  "f 
the  rock,  carrying  away  all  the  grit  and  borings  produced  by  the  drill.  Wlipn^  \v:it«r 
is  scarce  or  ditlicult  of  .access,  a  spout  is  laid  from  tho  mouth  of  tlie  hole  to  the  ra:;k  ur 
reservoir  and  a  strainer  attached  to  the  connecting  hose,  so  that  the  same  wat«*r  ic:it 
be  used  over  and  over  again  with  but  little  loss.     This  pump  also  supplies  the  UvArZ. 

The  same  parties  manufacture  another  style  of  prospecting  drill, 
similar  in  its  construction  to  that  just  described,  but  larger  and  nioiv 
powerful.  It  lias  a  horizontal  tubular  boiler  si  by  7  feet,  with  flues 
three  inches  in  diameter,  and  sti?am  capacity  equal  to  twelve  horse- 
power. The  engines  are  two  oscillators  of  ij-incb  cylinder,  fiveiiicli 
stroke,  and  both  attjiched  to  the  same  crank  shaft.  The  wholo  is 
mounted  ui)on  wlieels  so  as  to  bo  portable.  It  is  geared  to  run  with 
twice  the  s])eed  of  the  first-described  machine.  Its  construction  and 
gcmeral  appearance  is  shown  by  tho  cut.  The  pump  P  and  water  lioso 
n  till  the  same  ollices  as  those  in  the  upright  machine.  This  pattern  is 
mounted  on  large  wheels  with  broad  felloes  for  easy  trans])ortation  in 
rough  mining  districts,  and,  like  No.  1,  is  all  complete  in  itself. 

It  is  especially  adapted  to  well  boring,  draining,  and  prosj)ecti»g,  ami 
will  bore  holes  from  two  (2)  to  five  (5)  inches  in  diameter,  as  desireil. 
and  to  any  required  depth.    The  tt)tal  weight  is  about  \f<(H)  pounds. 

An  open  cut  or  quarry  drill  is  also  made.  It  is  similar  in  its  con- 
struction to  the  last-describ(*d  machine  without  the  boiler,  and  has 
two  Ovscillating  engines,  B  B,  of  live  horsepower  each,  and  is  gejmHl 
"^^iree  to  ouq.  Tliis  machine  gives  to  its  drill  rod  1>00  to  1,000  revolutions 
per  minute,  and  drills  in  ordinary  rock  at  the  rate  of  fifteen  to  twenty 


THE  HECBAN^CAt.  1PFLIANCE8  OF  MININQ.  521 

T  boor.    It  ie  adapted  to  either  compressed  air  or  steam.    A  pow- 
ilnnger  pomp  is  repiesented  at  A. 


SeTeninoe  &  Holt's  Portable  Praspecting  DiUl. 

speed  of  boring  of  <H>iir8e  depends  upon  the  character  of  the  rock, 
g  from  five  feet  per  honr  in  very  hard  rock  to  fifteen  feet  per  hoar 
stone,  sand  rock,  and  shale.  The  rate  of  speed  in  drilltng  appears 
.mited  only  by  the  velocity  vith  which  it  is  possible  to  rotate  tbe 
It  is  claimed  that  with  one  thousand  revolutions  per  minute  the 
t  rock  may  be  drilled  from  eight  to  ten  feet  per  hour,  tbe  diamonds 
;  only  the  one-four-hnndredth  part  of  an  inch  at  each  revolution, 
9  driU  thus  advancing  one  inch  for  ever^  four  hundred  revolutions, 
is  the  finest  or  slowest  "  feed,"  and  is  used  only  in  flint  or  rocks 
ktest  harduess ;  while  in  ordinary  rock  tbe  drill  is  fed  at  the  rate 
e  hundred  revolutions  to  the  inch — the  diamonds,  of  course,  cut- 
e  otie-tbree-hundredth  part  of  an  inch  at  each  revolution ;  and  in 
,  sandstone,  &c.,  at  tbe  rate  of  an  inch  for  every  two  hundred  revo- 
.  The  pressure  of  the  bit  or  drill  head  against  the  rock  does  not 
upon  the  length  and  weight  of  the  drill  rod,  and  is  no  greater  at 
>th  of  a  hundred  feet  than  when  entering  the  rock  at  the  surface, 
variation*  in  tbe  feed  are  eSected  by  simply  changing  one  gear-  , 
requiring  less  than  five  minutes'  time.  The  same  machine  \rill 
lies  from  one  to  four  inches  in  diameter,  as  desired, 
liamond  teeth  are  the  only  parts  of  the  tool  which  come  in  cou- 
th the  rock,  and  their  hardness  is  sacb  that  more  than  two  thou- 
et  have  been  drilled  by  tbe  same  points  with  but  little  apprecia- 
it.  The  cost  of  resetting  the  diamonds  so  as  to  present  new 
is  very  slight,  and  no  spinal  skill  is  Teqaiiedi  ioi  X&e  ty^ec^Kiim. 
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Otber  repairs  are  eeldom  needed.  The  diamonds  vary  in  price  teom  rix 
to  seven  dollars  per  carat,  gold.  Some  of  them  are  light-colored,  tnu*' 
lacent  utones,  nearly  one-quarter  of  an  inch  in  diameter.  The  nsoal  di- 
ameter of  bita  for  drilling  blast  holes  in  minea  is  one  and  a  half  inch, 
carrying  sis  diamonds. 


Open  Cut  or  Quarry  DrilL 


The  pecnliar  shape  of  the  boring  bit  prevents  the  drill  from  nmning 
out  of  line ;  hence  the  hole  bored,  however  deep  it  may  be,  is  perfectly 
straight  aud  there  is  no  friction  of  the  drill  against  the  rock. 

The  inaiiufactnrers  have  made  ajiother  boring  head  of  similar  coa- 
stmctioD,  bat  having  the  annular  opening  partiidly  closed  and  the  di>^ 
monds  so  arranged  as  to  bore  out  the  entire  hole  instead  of  produdng 
the  core.  This  form  of  bit,  however,  is  not  desirable,  as  it  reqaires  fitf 
^ore  power  to  diive  it,  coubvilbi.«&  mow  diauionds,  and  is  not  available 
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Dg  deep  holes  on  acconnt  of  its  tendency  to  deviate  from  a  tnie 

nnular  diamond  drill  has  been  used  for  testing  the  nature  of  the 
considerable  depths  in  many  places,  and  it  is  evidently  destined  to 
ry  great  service  to  mining  industry.  Bock-^^ylinders  or  cores  have 
peatedly  taken  out  from  a  deptii  of  300  to  400  feet,  and  they  give 
;t  record  of  the  succession  of  the  rook  deposits,  or  veins  pasised 
L.  At  the  lead  mines  in  St.  Francis  County,  Missouri,  test  holes 
en  bored  at  several  points  from  sixty-flve  to  one  hundred  and  fifty 
lepth,  and  have  proved  the  existence  of  deposits  of  ore  not  before 
At  the  Portland,  Connecticut,  sandstone  quarries^a  test  hole  has 
red  and  cores  obtained  to  a  depth  of  312  teesL  In  Essex  County, 
)rk,  the  drill  has  been  used  upon  the  ore-bed  of  Witiierbees,  Sher- 
Do.,  and  gave  a  continuous  core  to  a  depth  of  340  feet  in  very  hard 
d  in  the  compact  iron  ore,  thus  showing  the  nature  of  the  forma- 
that  depth.  In  Pennsylvania,  at  tlie  William  Fenn  Colliery,  the 
)  been  used  to  prospect  for  the  ^^  Mammoth  Yein."  The  drills  were 
operation  at  tiie  bottom  of  a  shaft  already  sunk  170  feet.  In  six 
Qd  forty-seven  minutes^  actual  running  time,  the  drill  penetrated 
iditional  depth  of  104  teet  11  inches.  Of  this,  46  feet  and  1  inch 
ough  slate  and  coal  alternating  and  mixed,  and  58  feet  10  inches 
L  anthracite  coal,  the  bed  dipping  at  about  45  degrees.  The 
)  rate  of  boring  was  3.06  inches  per  minute  for  the  whole  depth, 
1 15^  feet  an  hour.    The  proprietors  write : 

satisfied  that  we  ooold  have  bored  throngh  hard  rook  at  the  same  nniform 
he  slate  bored  throngh  contains  **  snlphnr  balLi "  of  the  size  of  a  goose  egg,  and 
)f  solphnret  of  iron,  of  intense  hazoneBS,  bat  which  formed  no  more  serious 
ons  to  the  driU  than  the  conglomerate  rock.  With  the  exception  of  one  im- 
amondy  we  conld  not  perceiYe  the  least  effect  or  abrasion  on  tho  surfiico  of  the 
\,  even  with  a  magnifying  glass.  We  afterward  tried  tho  same  macbino  for 
ast  holes  in  the  coal  at  bottom  of  shaft  with  equally  satisfuctory  results.  The 
sach  as  experienced  miners  could  driU  five  feet  per  hour  in  by  hand ;  the  nia- 
ed  it  at  the  rate  of  twenty-two  inches  per  minutCy  to  the  no  small  surprise  of 
an  miners. 

round  to  work  well  upon  hard  trap  rock,  in  which  it  is  almost  ini- 
)  to  drUl  a  hole  of  uniform  size  with  hand  drills,  or  to  drill  more 
)out  ten  feet  in  depth.  In  this  rock,  upon  the  New  Haven  and 
mtic  railroad,  it  is  found  by  experience  that  where  only  from  8 
et  of  drilling  could  be  made  b^'  hand  in  one  day  by  three  men, 
I  by  the  foot,  a  machine  will  drill  &om  30  to  36  feet.  Two  ma- 
tre  used  and  they  give  holes  two  inches  in  diameter  and  uniform 
lOut  their  depth — from  18  to  30  feet.    It  is  found  very  advan- 

to  drill  from  two  to  four  holes  and  to  explode  the  charges  in 
multaneously.  By  boring  five  holes  to  the  depth  of  the  grade, 
^loding  the  charges  all  at  once  by  the  battery,  it  is  possible  to  re- 
renty-four  feet  in  length  of  the  rock  in  the  cut  at  oiuj  blast. 

interesting  results  have  been  obtained  with  the  drill  in  subma- 
ing  at  Hell  Gate.  The  reef  of  rock  to  be  removed  lies  from 
bo  twenty  feet  below  the  surface  of  the  water  at  high  tide.  The 
3  was  so  placed,  just  above  the  water,  upon  a  trestle-work  or 
f  that  the  drill  could  be  placed  in  contact  with  the  rock  twelve 
ow.  The  drill  penetrated  at  the  rate  of  6J  feet  per  hour,  and 
ss  32  feet  deep  and  2^  inches  in  diameter  were  drilled  in  a  short 
[ts  performance  at  that  place  has  given  great  satisfaction, 
nnexed  figure  shows  the  construction  of  a  machine  for  drilling 
3  or  tunnels  varying  from  four  to  sixteen  feet  high.    It  is  ope- 
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rated  by  steam  and  is  portfible,  being  uearly  balanced  opon  the  tn 
vheds.    By  depressing  the  baDdle  H  it  can  be  trundled  about. 


Diamond  Dri]]  for 


Tho  upright  frame  (E  E)  whirh  snpports  iLc  Bwivcl  drill-head  ■with  its  Been  m^ 
drill,  is  uttacbed  bj  liia^u-platea  to  tne  top  aoA  bottom  of  the  driving  ghui  (F)  ul 
naf  be  e'n'iiDc  to  the  nght  or  left,  dcBcribiug  a  Hemi-circlo.  Tliie  jiemiits  dnilioE  >> 
any  angle  of  the  horizontal  are  thus  described  withoat  luoriDZ  thu  machine,  sad  *is 
lilacing  the  ilrill-iod  close  np  to  the  side  wall  of  the  timnel.  llie  drill-head  aleo  (luIi* 
up  onu  di>n-ii  this  a<(]iistable  frnnio  (EflJ  and  canbesecnreilataay  point  ao  aato  boro 
perpend icnlor  ron  of  horizontal  holes,  nithoot  incnrriuK  more  thaji  thi««  or  fiMir  viB- 
utun'dela^'  in  adjusting  tho  drill  to  each  successive  hole. 

Thn  dnll  itself  vrilh  ita  feed-gears  and  sliding  gaide  (O)  may  be  turned  oomplcld; 
round  by  simply  loosening  n  nnt  on  tho  back  of  the  swivel  headso  that  the  point  of  tb 
drill  shall  describe  a  vertical  circle,  at  any  angle  of  'n'hioh  it  trill  bnre  eqaolly  wbIL 

of 

feather  anS  spline  a^j'istable  at  any  position  as  shown  io  the 

Just  beneath  thia  gear  is  used  to  sternly  the  drJTing  Bhafl.  Motion  is  commonSeattd  to 
this  abaft  by  means  of  the  gear  at  the  bottom,  (D.)  The  hallow  frame  poHt«  (E  E)  iR 
set  firmly  against  the  upper  wall  by  meaus  of  ext«nsloa  screws  (N  N)  whicn  may  t* 
run  up  two  or  three  feet  if  desired.  Tho  engine,  water  apparatns,  feed-geuB  and  bit, 
are  the  same  as  in  tho  prospecting  drill,  and  the  mode  of  operetiou  ia  essentially  tl» 
Siiine.  When  it  is  desired  to  produce  holes  less  than  one  or  one  and  a  qnarter  indHt 
diameter,  it  is  qbuaI  to  wt  the  diamonds  bo  as  to  cut  out  all  the  rock,  but  otfaenriae  tit 
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Mumlttr  bit  is  preferable.  The  steam  or  compressed  air  is  brought  throneh  rubber  hose 
from  any  conyenient  distance  and  introduced  into  the  engine  by  pipe,  (L.)  (M)  is  the 
exliaust  pipe.  This  drill  being  need  to  bore  short  holes,  mav  be  ran  much  fsister  than 
the  other,  900  revolations  per  minnte  being  a  fair  rate  of  speed.  The  feed  may  be 
varied  at  pleasure,  and  according  to  the  har£ies8of  the  rock  from  90  to  340  reyolntions 
per  inch,  which  gives  from  two  to  ten  inches  per  minute.  The  same  advantages  are 
^ecared  by  friction  feed  in  this  drill  as  in  the  larger  one. 

The  Leschot  drill  has  recently  been  introdnced  in  California  and  is 
in  practical  operation  in  Colorado  Territory,  at  Clinton  Gulch,  in  a  tun- 
nel belonging  to  the  Consolidated  BulUon  and  Incas  Mining  Company. 
It  was  desired  to  prove  the  ground  in  advance  of  the  end  of  the  pros- 
pecting tunnel,  600  feet  long,  and  by  means  of  the  drill  a  hole  was  made 
417^  feet,  horizontally,  in  advance,  and  a  core  brought  out  so  as  to  show 
the  nature  of  the  rock  for  the  whole  distance.  The  machine  was  placed 
in  the  tunnel  600  feet  from  the  outer  air  and  was  moved  by  compressed 
supplied  from  a  compresser  outside. 

^t  Shenandoah,  Schuylkill  County,  Pennsylvania,  the  drill  has  bored 
a  bole  274  feet  deep,  through  shale,  sandstone,  and  coal,  at  the  rate  of 
from  20  to  25  feet  a  day,  including  the  time  occupied  in  taking  out  the 
core.  Where  it  is  not  essential  to  obtain  a  test  core,  a  much  more  rapid 
rate  of  progress  may  be  attained. 

DE  LA  BOCHE-TOLLAT  AND   PEBBEX'S  BOBINa  APPABATUS. 

In  France  considerable  attention  has  been  given  to  perfecting  ma- 
chinery for  supporting  in  the  proper  positions  and  giving  motion  to  the 
diamond  drill,  and  at  the  Paris  Universal  Exposition  of  1867  the  drill 
coald  be  seen  daily  in  operation,  driven  by  water  power  and  boring 
holes  into  the  hardest  granite.  The  motor  was  a  small  water-pressure 
en^ne,  contrived  by  Mr.  Perret,  of  Bordeaux.  This  consists  of  a  brass 
cylinder,  0°^.055  inside  diameter,  in  which  a  piston  works  back  and  forth 
by  the  alternate  pressure  of  the  water  on  the  faces.  The  length  of 
stroke  was  0^.120,  and  the  motion  was  changed  from  recipro<;ating  to 
rotary  by  a  connecting  rod  and  crank.  It  was  run  with  water,  the 
pressure  of  which  varied  from  3  to  9^  atmospheres;  and  it  is  claimed  that 
under  the  maximum  pressure  from  47  to  57  per  cent,  of  the  theoretical 
^ect  was  realized. 

The  drill-bar  consists  of  a  six-sided  cast-steel  shaft^  1°^.45  long,  bored 
throughout  its  entire  length  with  a  hole  0^.016  in  diameter.  The  dia- 
mond-armec^  ring  is  mounted  upon  one  end  of  this  hollow  hexagonal 
drill-bar,  and  at  the  other  end  is  a  brass  piston,  0^.11  in  diameter,  upon 
which  the  water  is  allowed  to  press,  so  as  to  keep  the  ring  firmly  against 
the  face  of  the  rock  to  be  bored.  This  pressure  is  varied  vnth  the  hard- 
ness of  the  rock.  A  pressure  of  eight  atmospheres  is  sufficient  for  hard 
rocks,  such  as  quartz  and  granite.  For  calcareous  rocks,  such  as  lime- 
stones and  marbles,  five  or  six  atmospheres  is  sufficient.  The  tool  makes 
about  200  revolutions  a  minute.  By  the  injection  of  water  through  the 
hollow  drill-bar  the  powder  of  the  rock  is  washed  out  as  fast  as  formed 
and  the  drill  is  kept  cool.  The  drill-bar  receives  its  motion  by  means  of 
bevel  gearing. 

The  following  are  some  of  the  results  of  the  experiments  made  during 
the  progress  of  the  Exposition.  The  pressure  upon  the  feeding  or  ad- 
vancing piston,  forcing  the  drill  forward,  was  equal  to  eight  atmo- 
spheres, and  the  speed  of  rotation  varied  from  200  to  280  revolutions  per 
minute.    The  rate  of  advance  was  as  follows : 

In  solid  Mont  Cenis  quartz 0™.054  per  minute. 

In  Morvan  porphyries 0°».042  per  minutft. 
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In  fi^nite 0".050  per  minnte^ 

In  hard  calcareous  dolomite 0™.O80  per  minute. 

The  holes  were  cylindrical,  and  the  sides  were  left  quite  smooth,  and 
were  thus  very  well  adapted  to  the  use  of  cartridges. 

The  weight  of  the  apparatus  is  equal  to  that  of  the  percussive  dtilliDg 
machines  used  at  Mont  Cenis — about  200  kilograms — and  its  price, 
including  the  engine  but  not  the  support,  is  2,500  fhtncs.  It  bores  holes 
0".035  to  0°^.06  in  diameter  and  from  0™.90  to  I'^.OO  deep.  The  ringuaed 
was  0°^.035  outside  diameter  and  the  core  left  was  0°'.014  in  diameter. 
In  regard  to  the  cost  of  the  diamond  drill  or  the  cost  and  wear  of  the 
diamond,  it  is  stated  in  the  reports  upon  the  Exposition : 

It  is  true  that  when  the  nnff  was  fint  used  a  difiSonlty  existed  in  the  aelectionof  the 
diamonds,  as  to  which,  from  the  nature  of  their  cleavage,  would  be  the  moei  aamofr- 
able.  The  eettine  was  not  always  pexformed  as  solidly  as  coold  be  desired ;  but  thets 
dilBculties  have  disappeared.  We  nave  examined  two  rings  which  were  wariotd  Isr 
seven  months  at  the  Elxposition,  and  which  have  perfectly  resisted.  We  believe  thsl 
we  can  aftirm  that  in  a  hard  stone  Uko  cranite,  a  ring  properly  worked  wiU  col  holM 
to  an  aggregate  depth  of  150  metres.  A  ring  for  bonng  holes  0^.036  diameter  eosti 
abont  150  francs,  but  as  the  black  and  opaque  diamonds  used  in  its  coDstmotim  an 
ordinarily  employed  in  the  shape  of  dust  for  polishing  transparent  diamonds,  and  as 
their  wear  during  the  act  of  perforation  is  very  slight,  they  can  be  extracted  from  the 
socket  in  which  they  are  set,  and  bo  returned  to  the  trade  with  a  depreciation  p^opo^ 
tionate  only  to  the  diminution  of  weight.  The  diamonds  extracted  fh>m  a  worn-oat 
riu^  generally  fetch  from  seventy  to  eighty  francs — that  is  to  say,  aboat  on^iialf  of 
their  first  cost. 

It  is  the  opinion  of  Messrs.  Huet  and  G^yler,  who,  with  Mr.  D'Alignyf 
reported  upon  this  drilling  machine,  that  it  must,  in  time,  supersede  the 
percussion  drills }  and  they  are  confident  that  it  could  be  used  most  ad- 
vantageously to  replace  the  percussion  drills  at  Mont  Cenis.  They  k- 
mark : 

We  cannot  refrain  from  making  a  comparison  between  this  perforator  and  the  one 
employed  at  Mont  Cenis.  Its  solidity,  proved  by  seven  monthr  work,  gives  the  aHor- 
ance  that  twenty  to  twenty-two  of  these  i>erforators  would  be  sufficient  for  the  heads 
of  both  galleries,  including  duplicates,  instead  of  at  least  two  hundred  and  twenty 
actually  existing.  Mr.  Sommeillcr's  perforators  cost  the  same  as  those  of  Messrs.  Ik 
La  Roche-Tollay  and  Perret.  The  staff  would  be  four  times  less,  for  one  man  can  easily 
attend  four  perforators ;  thus  four  men  instead  of  sixteen  woiild  suffice  for  twenty- 
four  hours  at  the  two  galleries. 

The  repairs  to  the  rings  require  neither  forges,  lathes,  nor  workshops ;  and  we  are  coo- 
vincedthat  a  workman  to  each  gallery  would  bo  sufficient  for  the  repairs  of  all  the  per- 
forators. Wo  have  stated  that  tlie  rate  of  advance  in  the  Mont  Cenis  quartz  was  0^.054 
Ser  minute^  niulor  a  pressure  of  874  kilogriinmies  on  the  propelling  piston  ;  therefowa 
ole  0°^.90  could  have  been  driven  in  16  minutes,  say  20,  and  as  each  perforator  should 
make  10  holes,  say  :H  hours,  even  doubling  this  time  for  preparing  the  work,  it  will  be 
seen  that  five  siopes  can  bo  done  in  two  days,  including  tiie  time  lor  blasting  and  clear- 
ing away  the  debris,  which  is  equivalent  to  an  advance  of  2°^.25  per  diem,  instead  of 
barely  0*".50,  the  actual  rate  of  advance.  i 

The  apparatus  of  Messrs.  De  La  Roche-Tollay  and  Ferret  is  not  subjected  to  any 
shock ;  tlie  pressure  is  exerted  on  the  rock  irrespective  of  the  speed  of  the  tool,  anu 
such  pressure  can  be  regulated  as  may  bo  desired ;  and  when  water  power  is  obtainable, 
which  is  generally  the  case  in  mines  and  tunnels,  the  motive  power  actually  costs 
nothing. 

^r.  Ferret's  machine  can  also  be  worked  by  compressed  air,  and  for  this  it  would  be 
sufficient  to  add  a  hydraulic  accumulator  to  the  x>erforatsr  carriage.    Such  an  accoma-     j 
later  would  be  but  small,  since  the  volume  of  water  required  for  advancing  the  piston     1 
one  meter  is  9|  litrt^s,  it  would  be  sufficient  to  add  two  or  three  litres  per  hole  one^     • 
meter  deep  for  washing  out  the  holes.  { 


VALUE   OF   THE   ANNULAB  DBILL. 


A  conviction  of  the  very  great  value  of  the  diamond  drills,  especially 
as  now  made  and  worked  by  Messrs.  Severance  &  Holt,  must  be  the 
excuse,  if  any  is  necessary^  for  giving  so  much  space  to  the  description 
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em«  After  liaring  seen  the  operation  of  the  drills,  and  the  great 
ityof  samplesof  cores  of  the  hard  rocks,  such  as  syenite,  granite,  trap, 
)act  quartz,  magnetic  iron  ore,  marble,  &c.,  which  have  been  taken 
)y  their  use,  and  after  reading  many  of  the  letters  from  various 
}  of  the  country,  giving  the  most  satisfactory  reports  of  the  opera- 
of  the  drill  in  prospecting  and  in  quarrying,  I  am  satisfied  that  it 
Id  be  commended  to  the  attention  of  miners  and  prospectors  every- 
"e,  as  one  of  the  greatest  aids  they  can  have  in  ascertaining  the 
re  of  veins  and  b^s  at  considerable  distances,  either  from  the  sur- 
or  from  the  deepest  or  remotest  points  reached  in  their  mines.  The 
E>ective  value  of  many  mines  may,  by  means  of  this  drill,  be  very 
ily  and  economically  ascertained.  It  may  be  made  of  immense  ser- 
not  only  in  mines  where  the  veins  are  pinched  and  of  doubtfal  value, 
n  those  veins  that  have  always  been  of  good  size  and  value.  It 
d,  for  example,  be  important  and  highly  satisfactory  to  ascertain 
her  the  rich  vein  of  the  Eureka  Mine,  at  Grass  Valley,  California, 
jiues  to  have  nearly'  the  same  character  and  gold-bearing  value  for 
»r  500  feet  below  the  present  workings.  The  shafts  and  prepara- 
.  for  working  could  then  with  great  propriety  be  projected  upon  a 
commensurate  with  the  work  evidently  to  be  done.  So,  also,  in 
K^t  to  the  Amador  Mine,  Sutter  Creek,  the  Sierra  Buttes,  and  other 
1  mines  of  California,  and  the  Comstock  lode  ia  Nevada.  There  is 
ist  one  prominent  case  where  this  testing  drill  could  be  made  of 
',  service — at  the  Princeton  vein,  on  the  Mariposa  Estate.  The 
b  of  ore  in  tMs  vein  plunges  at  an  angle  of  about  17^  to  the  south- 
and  has  been  worked  alK)ut  as  far  as  it  can  be  economically  in  that 
tion;  and  it  is  very  desirable  to  know  whether  the  shoot  continues 
the  same  inclination  and  richness  far  beyond  the  present  excava- 
•  If  it  does,  it  will  be  advisable  to  sink  another  shaft  to  intersect 
part  of  the  lode.  A  test  hole  could  be  sunk  in  a  few  weeks  by 
is  of  this  drill,  and  a  core,  showing  the  thickness  and  nature  of  the 
at  that  point  obtained  at  trifling  expense,  compared  with  the  cost 
iking  a  shaft  or  running  a  tunnel. 

is  probable  diat  the  annular  diamond  drill  may  be  advantageously 
for  cutting  shafts  of  large  diameter,  inasmuch  as  the  ratio  of  the 
tity  of  material  cut  away  to  the  size  of  the  hole  bored  becomes  less 
ess  as  the  diameter  of  the  bore  increases.  A  large  core  would  be 
but  this  could  be  readily  broken  out  by  blasting  in  a  central  hole, 
aong  the  great  advantages  of  such  shafts  would  be  their  truly  cyl- 
cal  form  and  smooth  sides. 


CHAPTER   LXVm. 
BORING  DEEP  WELLS  FOE  WATER  AND  OIL 

Ithin  ten  years  seventy-five  artesian  wells  have  been  bored  in  the 
-t  of  Sahara,  yielding  in  the  aggregate  45,000  litres  of  water  per 
te,  or  6d,800  cubic  metres  in  twenty-four  hours.  A  part  of  this 
*t  has  been  made  fertile  ^  two  villages  have  been  created  in  the 
t  of  the  former  solitudes,  and  150,000  palm  trees  have  been  planted 
>re  than  a  thousand  new  gardens.  This  is  an  indication  of  the  great 
ts  in  store  for  those  who  may  undertake  the  work  of  supplying 
r  to  the  marvelously  rich  soil  of  the  Colorado  desert  in  California. 
strong  arm  of  the  government  should  be  reached  out  in  the  initior 
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tive  to  restore  fertility  to  such  a  broad  area  of  the  pnblic  lands,  now 
uot  ouly  worthless  but  a  positive  barrier  to  the  settlement  of  that  part 
of  the  country,  and  to  transportation  between  the  coast  region  and  the 
interior. 

Artesian  well-boring  has  been  practiced  in  California  since  aboat  1852, 
when  several  wells  were  pierced  in  the  recent  strata  overlying  the  rock 
formations  of  San  Francisco.  Since  then  a  great  number  of  borings  in 
the  Santa  Clara  and  San  Jos6  viUleys,  and  in  other  portions  of  the  State, 
have  been  very  successfcd.  At  Stockton  a  well  has  been  pierced  to  a 
great  depth,  and  an  abundant  supply  of  potable  water  obtained,  which 
rises  above  the  surfiice  and  supplies  the  city.  The  great  troagh-like 
valleys  and  basin-shaped  depressions  throughout  California,  Xevada,  and 
adjoining  regions  pi*esent  conditions  favorable  to  the  success  of  artesian 
borings ;  and  although  an  overflo^ving  fountain  cannot  in  all  cases  he 
expected,  yet  there  is  little  reason  to  doubt  that  an  abundant  supply 
may  be  obtained  from  the  borings  by  pumping.  The  Sacramento,  San 
Joaquin,  and  Tulare  valleys,  all  invite  a  resort  to  artesian  borings  for 
water  to  irrigate  their  lower  and  more  arid  ])ortion8,  where  in  mid-snnv 
mer  the  drought  is  excessive.  The  Colorado  desert,  already  mentioned, 
is  another  region  where  artesian  borings  may  supply  the  ouly  re4]uisit« 
for  extreme  fertility. 

The  most  simple  and  the  most  ancient  form  of  apparatus  for  piercing 
the  earth  to  great  depths  is  that  adopted  by  the  Chinese.  It  consists 
of  a  roi)e  armed  at  the  lower  end  with  a  tool  of  iron  or  steel.  We  are 
indebted  for  some  of  the  earliest  infonnation  in  detail  upon  this  subject 
to  the  missionary,  Imbert,  in  1827,  who  reported  that  in  the  Province  of 
Ou-Tong-Kiao  there  were  many  thousand  borings  within  an  area  of  four 
leagues  by  ten,  carried  to  a  depth  of  nearly  1,81K)  feet  in  search  of  saline 
water  and  i)etroloum.  Some  of  these  borings,  after  the  exhaustion  of 
their  brine,  had  been  pierced  to  the  depth  of  3,000  feet,  and  had  reachwl 
sources  of  carbureted  hydrogen  gas,  which  was  used  to  produce  the 
heat  necessary  for  the  concentrsition  of  the  saline  water. 

A  simple  derrick,  with  a  pulley  above,  and  reel  below  from  which  the 
rope  is  unwound  as  the  hole  deepens,  is  nearly  all  that  is  required  be- 
sides the  perforating  tools.  Cords  are  attached  by  means  of 
clamps  to  the  rope  between  the  pulley  and  the  reel,  and  by  pull- 
ing upon  these  cords  the  drill  is  alternately  raised  and  droppe*!. 
The  vertical  movement  of  the  drill  ranges  from  one  to  two  feet 
or  more.  The  drills  are  made  in  various  fonns  according  to  the 
nature  of  the  rock  to  be  penetrated.  A  French  engineer,  M. 
Jobard,  uses  a  heavy  cylindrical  head  of  chilled  cast  iron  at- 
tached to  a  long  iron  rod,  as  shown  in  section  by  the  figar& 
The  extremity  of  this  rod  is  armed  with  a  steel  point,  which  pro- 
jects b(»low  the  cutting  faco  of  the  cylinder,  and  serves  to  oenwr 
the  hole  like  the  point  of  a  carpenter's  center-bit. 

The  surface  of  this  cylindrical  drill-head  is  channeled,  so  as  to 
give  room  for  the  powder  formed  by  the  cutting  to  rise  around 
it,  and  the  upper  part  is  i)rovided  with  a  conical  cavity,  c  e,  into 
which  the  loosened  materials  fall,  and  are  removed  frt>m  the  hole 
when  the  drill  is  drawn  out.  The  small  figure,  tf,  below  the  see- 
_  tion,  is  a  view  of  the  end  of  the  drill,  and  shows  the  arningement 
d  of  tiie  cutting  eilges  and  grooves.  GThe  rod  a  may  be  sevwil 
yards  long,  and  is  provi<led  at  the  top  with  cross-bars  of  steel,  fc 
intended  to  act  as  guides  to  keep  the  tool  vertical.  If  it  is  de- 
sired to  make  the  hole  larger,  in  order  to  introduce  tubing,  it  is 
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pce.ssary  to  suspend  the  tool  a  little  to  one  side  of  the  axis,  it  will 
ang  with  more  less  inclination  in  the  hole,  and  cut  out  the  sides 
lescent.  This  would  not  be  safe  in  loose  rock, 
ther  form  of  drill  was  designed  and  has  been  most  suc- 
ly  used  by  M.  Gk)ulet-Collet,  of  Eheims.  It  consists  of 
der  of  heavy  sheet-iron,  two  metres  in  length,  susi)ended 
lain,  and  armed  at  its  lower  end  with  an  annular  cutting 
f  steel,  a,  in  which  two  knives  or  chisels  are  i)laced  across 
jning,  as  shown  in  the  end  view  at  h.  These  chisels  serve 
the  rock,  while  the  water  and  sand  are  free  to  rise  through 
linder.  The  removal  of  the  debris  is  effected  by  another 
though  this  cylinder  may  be  provided  with  valves  like  a 
limp,  and  thus  serve  the  double  purpose  of  drill  and  pump, 
n  the  rocks  are  not  too  hard  for  this  form  of  tool  they  may  be 
I  with  great  rapidity.  According  to  M.  Debette,  from  whose  de- 
3n  the  foregoing  is  compiled,  M.  Goulet-CoUet,  with  two  workmen, 
ore  from  eight  to  eleven  metres  a  day  in  the  chalk  of  the  cretaceous 
ions  of  Champagne.  He  would  also  contract  to  bore  wells  to 
quired  depth  for  nine  francs  per  metre.  Ho  had  made  in  the 
of  several  years  nearly jone  hundred  borings,  and  each  had  given 
vater,  for  a  total  cost  ranging  trom  150  to  300  francs.  The  ap- 
s  did  not  cost  over  500  francs. 

methods  of  boring  employed  in  California  are  substantially  the 
s  those  for  oil  wells,  to  be  hereafter  described.  The  rope  is  used 
erence  to  rods,  and  there  is  no  peculiarity  in  tlie  method  worthy 
nal  notice. 

urope  boring  with  rods  rather  than  rope  is  preferred.  These 
•e  made  of  elastic  wood,  or  of  the  best  quality  of  iron.  In  the 
jase  the  sectional  area  depends  upon  the  depth  to  which  the  hole 
3  bored,  varying  as  shown  by  the  annexed  table : 


Depth  of  hole. 

Diameter  of 
hole. 

Sectional  area 
of  rods. 

Metres. 

Oto   50 

50  to  100 

100  to  200 

200  and  Ixjyond. 

Metres. 
0.05  to  0.  6 
O.OC  to  0.10 
0.10  to  0.15 
0.15  to  0.25 

Metres. 

0.025 
0.030 
0.032 
0.045 

^essingen  a  well  has  been  bored  to  a  depth  of  535  metres,  with 
:  0*".025  section.  The  length  of  rods  is  limited  only  by  the  height 
derricks.  It  is  usually  between  four  and  eight  metres. 
Iready  remarked,  great  improvements  have  of  late  been  made  in 
►paratus  for  boring  to  great  depths,  and  esi>ecially  for  sinking 
everal  feet  in  diameter.  The  success  attending  the  boring  of  thc^ 
ited  well  at  Grenello,  Paris,  has  led  to  the  sinking  of  still  larger 
D  order  to  give  a  more  abundant  supply  of  water  and  meet  the 
(ties  of  a  rapidly  increasing  population.  In  1867  two  wells  were 
jress— one  in  the  suburb  of  La  Chapelle,  in  the  northern  portion 
city  of  Paris,  by  MM.  Degous^e  and  Laurent,  and  the  otlier  at 
siux-Cailles,  in  the  extreme  south  of  the  city,  by  M.  Dm,  for- 
Mulot  &  Dru.  These  new  wells  were  to  be,  the  one  five  feet  in 
:er,  and  the  other  about  four  feet.  The  following  are  the  depths 
mensions  of  the  older  wells :  Height  above  the  sea,  at  Grenello, 
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121.3  feet ;  at  Passy,  305.2  feet ;  depth  of  bore-hole,  at  Grenelle,  1800.7 
feet;  at  Passy,  1923.7  feet :  internal  diameter  of  tube,  or  liiiiug  of  hole, 
at  Grenelle,  aVi)roxiniately,  0  inches  to  G  inches  at  bottom;  at  Pai«sy, 
2.4  feet.  The  lull  diameter  of  the  Passy  borehole  was  one  metre,  or 
3.28  English  feet. 

The  Universal  Exposition  of  1807,  at  Paris,  contained  fine  illustrative 
specimens  of  the  t<x)Ls  and  apparatus  now  used  by  Messrs.  Degousee  aud 
Ch.  Laurent.  In  the  notice  of  them,  and  of  the  operations  of  boring 
which  follows,  I  have  used  not  only  my  own  notes,  made  upon  the  si>or, 
but  i)ortion8  of  the  report  of  the  United  States  commissiouer  to  the 
Exposition. 

The  api)aratus,  doubtless,  does  not  present,  for  tho  most  part,  the 
interest  of  a  new  invention ;  but  in  examinin|;f  tho  details  of  its  con- 
struction, it  is  easy  to  see  that  the  novel  and  diversified  coiiditiou  in 
which  the  sinkings  have  been  executed,  and  the  unforeseen  accidents 
which  these  have  produced,  have  been  studied  with  great  care  and  in- 
telligence by  these  able  engineers,  and  that  all  the  teaohiiigs  of  prac- 
tice have  been  profited  by  and  have  led  to  many  important  modifications 
and  simplifications  of  the  forms  of  the  tools. 

The  boring  rods  applicable  to  art<5siiui  wells,  before  the  wells  of  Passy 
were  sunk,  did  not  exceed  0™.30  in  diameter.  The  two  wells  umliT- 
takcn  by  tho  city  of  Paris — one  at  La  Chai>elle,  by  Messrs.  Degonsw? 
and  Oh.  Laurent,  the  other  at  La  Butte-aux-Cailles,  near  the  Ivn* 
station,  by  Messrs.  Dru  Brothers — ^havo  been  commenced  at  a  diameter 
of  1".80. 

The  boring  apparatus  comprises  two  essential  parts — the  tools  which 
serve  to  excavate  the  earth,  and  the  appliances  at  the  surface  for 
working  or  handling  the  tools,  which  become  much  more  imi>ortaut as 
the  diameter  of  the  wells  or  shafts  is  increased. 

The  following  are  some  of  the  details  of  the  construction  and  dimen- 
sions of  the  tools  used  by  Messrs.  Degoasee  and  Ch.  Laurent  at  tbe 
artesian  wells  of  La  ChajJelle: 

The  machine  is  worked  by  a  horizontal  steam-engine  of  15  horse- 
power. Tho  fly-wheel  shaft  makes  50  revolutions  per  minute.  It  car- 
ries, first,  a  pinion  of  0"\30  diameter ;  secondly,  two  brakes ;  thinlly* 
two  clutches ;  fourthly  and  lastly,  a  pulley  of  1"*.50  diameter. 

The  pinion  of  0°^.30  diameter  drives  a  toothed  wheel  fixed  on  the  axle 
of  tho  drum  of  tho  capstan,  upon  which  the  chains  for  lifting  the  shafts 
of  the  borers  arc  wound,  and  also  the  ])ercussion  and  cleansing  appiv 
ratus.  The  diameter  of  the  drum  of  the  capstan  is  0™.55;  its  length 
is  1*^00.  It  has  a  spiral  groove  which  guides  the  chains  aud  causes 
them  to  wind  regularly  upon  it.  The  pulley  of  1"*.50  diameter  is  belted 
to  another  pulley  of  P".00  diameter,  fixed  at  the  extremity  of  an  axle 
which  carries  at  the  other  end  a  pinion  0">.40  diameter.  This  pinion  is 
geared  with  a  wheel  of  2™.00  diameter,  fixed  on  a  second  axle,  where  is 
also  fixed  the  crank-plate  which,  by  means  of  a  connecting  rod,  gives* 
reciprocating  motion  to  the  striking  beam.  This  beam  is  supj[K)rted  at 
a  point  about  two-thirds  of  its  whole  length  distant  from  the  oomiwt- 
ing-rod  end. 

The  two  clutches  mentioned  serve,  on  one  part,  to  throw  into  gear  the 
pinion  of  0°'.30  with  the  driving  wheel  of  the  dntm  of  the  capstan,  andi  j 
on  tho  other  part,  to  drive  the  pulley  of  I'^.SO  diameter,  keyed  on  tb«  J, 
flj'- wheel  shaft,  by  which  motion  is  given  to  tho  striking  beam,  at  the 
end  of  which  tne  boring  tools  are  attached. 

Tho  two  brakes  placed  upon  the  fly-wheel  shaft  are  for  tbe  purposerf 
regulating  the  speed  o?  tii^  descent  of  the  tools,  the  weight  of  which 
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ause  a  great  acceleration  of  speed,  and,  consequently  a  fractnro, 
s  always  to  be  dreadeiL 

iinber  framin<r  whieli  forms  tlie  derrick  or  tower  for  the  sinkin:^ 
s\*ells  is  more  simply  amiDged  than  that  adopted  by  Mr.  Kiinl  in 
^traction  for  sinking  large  shafts.  The  tools,  in  place  of  being 
I  upon  a  platform  about  ten  metres  above  the  surface,  are  upini 
ace  itself,  and  it  is,  consequently,  much  more  easy  to  work  them, 
ked  chain  for  lifting  the  tools  has  stood  the  wear  of  ten  years 

any  accident:  while  the  breaking  of  the  cables  employeil  in  the 
of  Messrs.  Kiiid  and  Chaudix)n  have  occasioned  serious  accidents 
ays, 

le  boring  of  the  wells  of  Passy,  undertaken  by  Mr.  Kind,  there 
o  machines  of  25  horse-power,  one  of  10  horse-power  working  the 
'y  beam,  and  one  of  15  horse-power  working  the  capstan  drum. 
'l)an,  at  the  shank,  did  not  weigh  more  than  about  two  tons. 
Degousee  and  Ch.  Laurent  used  an  engine  of  only  15  horse-power 
:  their  trepan,  which  weigheil  about  four  tons,  and  to  bring  the 
or  bored  earth  to  the  surface.    This  engine  did  not  reciuiiv  any 

except  such  as  are  ordinarily  necessary  during  a  service  of  two 
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construction  of  the  trepan  employed  at  the  artesian  well  of  La 
e  diiiers  completely  from  that  of  Mr.  Kind.  It  is  com|H)sed  of  six 
iQj  SO  arranged  as  to  break  up  the  earth  in  an  annular  belt  or 
aving  a  central  core.  The  six  teeth,  which  arc  keyed  into  the 
older,  are  0™.35  wide,  and  the  mode  of  fixing  them  into  the  six 
.»s  is  so  secure  and  solid  that,  up  to  this  date,  no  accident  has 
ed.  Even  when  a  tooth  becomes  uukeyed  it  cannot  get  out  of 
de-holder,  while  at  the  shaft  of  the  Hopital  there  have  bei'u 
three  teeth  out  of  their  sockets,  all  of  which  fell  into  the  shaft, 
these  accidents  caused  a  stoppage  of  a  month, 
percussion  of  the  trepan  with  the  regular  rotating  movement  cuts 
innular  channel  of  0"\45  to  0'".50  large,  leaving  in  the  center  t)f 
ft  an  unworked  piece  of  earth,  or  core,  of  0'".80  or  0'".U0  diameter. 
iss,  when  in  slightly  coherent  earth,  crumbles  down  and  forms 
^ar  cone.    In  this  case  they  bolt  on  one  side  of  the  cfcntcr  of 

a  radial  or  a  transverse  blade,  which  triturates  the  core, 
trepan  weighs  about  four  tons.    Its  first  cost  is  greater  than  thjit 
kind's,  but  it  proves  in  practice  to  be  much  more  solid  and  dura- 
l  it  works  better. 

•s.  Degous(ie  and  Ch.  Laurent  have  been  very  successful  in  giv- 
eo  fall  or  drop  to  their  trepan.  With  more  than  ten  thousand 
he  trepan  has  not  once  failed  to  be  caught  again  upon  the  de- 
'  the  roils,  and  its  fall  has  always  worked  with  tlui  greatest  regn- 
rhile  at  the  shaft  of  the  Hopital  eighteen  fractures  of  ])ieces  of 
3  have  occasioned  a  stoppage  of  more  than  a  month.  Tlic  con- 
5  for  the  free  fall  of  the  trepan  is  constnicted  as  follows :  A  mov- 
*ce  surrounds  the  shaft  above  the  hooks  and  terminates  in  a 

which  the  two  branches  extend  below  the  cutters  and  touch  i\w 
of  the  bore.  This  piece  is  not  lifted,  unless  the  borer  is  iius(»d 
an  the  stroke  allowed  by  the  collar  which  attaches  around  the 

The  upper  part  of  the" hooks  lifted  bj-  the  boring  rod  slides, ' 
e,  in  the  collar,  and,  meeting  a  striker  which  makes  them  open, 
immediately  falls  with  all  its  weight  on  the  bottom  o{  \\i^  ^x^. 
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The  boring  rod,  being  lowered,  catches  the  tool  again  by  the  hooks,  and 
this  action  is  roi>eated  so  as  to  obtain  a  succession  of  blows. 

The  suspension  rods  employed  by  Messrs.  Degousde  and  Ch.  Lament 
are  of  iron.  They  have  a  section  of  0*".045  square,  and  are  12™.00  long. 
These  rods  have  worked  for  two  years  without  accident,  and  they  are  bet- 
ter than  those  made  of  wood,  for  the  following  reasons:  It  is  evident  that 
wood  at  a  gi*eat  depth  will  acquire  from  the  pressure  of  the  water  a  density 
at  least  e(|ual  to  that  of  the  water ;  and,  moreover,  the  iron  fittings  add  to 
the  weight  in  a  certain  i)roportion ;  and  if  we  compare  the  se<;tions  of 
the  shafts  or  wooden  rods  of  the  wells  at  the  Uopital  with  those  of  iron  at 
the  wells  of  La  Chapelle,  it  is  seen  that  the  metre  in  length  of  the  first 
weighs  at  least  35  kilograms,  (70  i)ounds,)  while  that  of  the  second  does 
not  exceed  16  kilograms,  (3:i  pounds.)  It  is  true  that,  as  the  wooden 
rods  displace  a  greater  quantity  of  water,  their  weight  is  diminished; 
but  this  snmll  advantage  is  largely  overbalanced  by  their  rapid  deteri- 
onition,  whether  in  store  or  at  work.  The  wood  in  drying  heats  and 
h)ses  its  qualities.  Well  made,  their  construction  api>ear8  sufficiently 
costly  to  nmko  the  matter  of  renewing  them  at  omih  sinking  rather  jm 
important  item ;  they  augment  sensibly  the  cost  of  work  to  be  done- 
On  the  other  hand,  the  iron  shafts  that  can  be  balanced,  as  practiced  by 
Messrs.  Degousee  and  Laurent,  require  for  their  descent  and  elevation 
but  a  little  more  foi'ce,  and  with  steam-engines  this  increase  of  expense 
is  so  little  that  it  may  be  disregarded. 

The  drjiining  and  cleaning  tools  of  the  wells  at  La  Chapelle  differ 
equally  from  those  of  Mr.  Kind,  and  they  are,  i>erhaps,  superior.  The 
modification  of  the  trepan  intended  to  work  out  the  annular  groove  or 
zone  led  to  a  modification  of  the  auger,  which  is  annular  and  composed 
of  nine  augers  joined  together,  of  0'".35  diameter. 

The  spoon  or  bu(*ket  which  lifts  the  detritus  in  the  middle  of  the  wells 
is  a  cylinder  V\{){)  in  diami»ter,  and  2"».50  in  height.  The  bottom,  m 
place  of  carrying  two  valves,  is  pieived  with  seven  round  holes,  which 
are  closed  by  iH.'mispherical  hollow  valves,  carrying  in  their  axis  a  shaft 
which  traverses  the  whole  length  of  the  spoon.  This  shaft  is  terminated 
by  a  handle  which  permits  the  workmen  to  lift  up  the  valve  in  onlerto 
empty  out  the  mud  when  the  bucket  is  withdrawn  from  the  well.  This 
anangenuMit  is  intended  to  obviate  the  inconvenience  of  the  hinged 
valves,  which  often,  by  not  completely  closing,  let  the  matter  in  the 
bucket  escape  during  the  ascent  of  the  dredge. 

The  bucket  at  La  Chapelle  is  emptied  with  great  ease,  it  being  lifted 
one  metre  above  the  surface  and  placed  on  a  little  truck,  which  carries 
it  immediately  under  a  crane  placed  at  the  side  where  the  contents  are 
to  be  emptied. 

The  ivcovering  tools  are  composed  simply  of  the  ordinary  screw  bell, 
{cloche  a  vis^)  a  grapnel,  and  a  new  form  of  pincers,  with  four  branches. 
These  four  branches  are  aiTanged  in  a  paralleloginim,  and  one  of  their 
end-3  is  fixed  to  a  single  piece  boi'cd  and  tapped  in  its  center.  It  is  ea? 
to  understand  the  part  this  plays :  in  raising  or  lowering  the  nut  in  tlie 
screw,  which  is  attached  to  the  boring  rods,  the  four  branches  expand 
or  contract  at  will,  and,  resting  on  the  bottom  of  the  well,  they  seize 
the  objects  which  may  be  there. 

TUBBING. 

The  artesian  well  of  La  Chapelle  traverses  the  Tertiary  strata  of  the 
Paris  basin,  and  i)enetrates  the  chalks  and  marls  of  the  ^condary. 
According  to  the  agteemwt  between  the  contractors  and  the  citV,  tbe 
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Ting  is  expected  to  be  600  metres  deep  before  it  rea^^hes  the  water- 
aring  bed  of  the  green  sand  form<ation.  After  working  two  years,  the 
3II  has  ahready  (1^7)  reached  a  depth  of  337  metres,  but  it  has  been 
and  necessary  to  tab  or  line  the  shaft  to  avoid  the  ca\'ing  which  would 
evitably  happen  without  it. 

A.  first  column  of  sheet-iron  lining,  I'^.SO  diameter,  34™.o0  high,  and 
aighing  about  thirty -six  tons,  was  put  ip  immediately  below  the  pre- 
iratory  pit,  which  last  was  lined  with  masonry  to  a  distance  of  about 
X  metres  below  the  surface,  where  the  working  platform  was  placed. 
A.  second  column,  1°*.70  diameter,  135  metres  high,  and  weighing  11 
\n&j  was  next  put  in  5  and  lastly,  a  third  column  was  put  down  just  to 
le  chalk.  This  column  has  a  height  of  139  metres,  its  diameter  1°^.37, 
id  its  weight  about  110  tons. 

The  columns  are  made  of  sheet  iron  of  a  mean  thickness  of  0™.02 ; 
le  height  of  each  section  being  determined  by  the  breadth  of  the  iron 
iates.  These  plates  were  fastened  together  by  rivets  with  countersunk 
3ads,  so  that  the  interior  and  exterior  surface  of  the  lining  were  quite 
nooth. 

To  form  one  of  these  cylinders,  two  sheets  of  iron  of  the  thickness 
r  0™.01  are  taken  and  riveted  together  in  such  a  manner  that  one  of 
lem,  the  inner  one  for  example,  projects  slightly  beyond  the  other,  and 
lus  forms  a  shoulder  to  which  tlie  next  section  above  can  be  riveted. 
y  this  arrangement  it  will  bo  seen  that  each  column  of  tubbing  pre- 
^nted  the  same  diameter  throughout  its  length.  When  the  sections  of 
le  column  are  thus  prepared,  they  aie  lowered  and  put  together  as  they 
escend  into  the  well. 

This  operation  is  performed  in  the  following  manner : 

A  wooden  frame  is  made  and  supported  upon  a  wheeled  tnick.  This 
irame  is  composed  of  two  strong  vertical  walls  of  a  height  of  four  or  five 
letres,  connected  at  their  upper  part  by  a  cap  or  top,  to  which  four  nuts 
re  fixed  to  receive  four  screws  intended  to  sustain  the  pipe  in  its  descent. 
Sach  of  these  screws  is  worked  by  two  men  by  means  of  a  crank  and 
•evel  gearing  conveniently  ananged. 

The  lower  part  of  these  four  screws  is  fixed  to  a  strong  circular  wooden 
ilate,  about  0°\50  thick,  and  equal  in  diameter  to  the  inner  diameter  of 
he  column  that  is  to  be  lowered. 

Upon  the  working  platform  a  species  of  tubbing  in  wood  is  placed,  the 
Qterior  diameter  of  which  is  equal  to  the  exterior  of  the  iron  tubbing  or 
y Under.  The  height  of  this  tubbing  is  two  metres ;  the  segments  of  which 
biscom  posed  arc  united  together,  andean  be  drawn  together  orexpanded 
>y  means  of  screws,  so  as  to  S(|ueezo  the  oolunui  and  act  as  a  clamp  or 
opport  during  its  descent.  When  this  kind  of  tubbing  is  put  in  ])lace, 
.nd  the  frame  wliich  carries  the  screws  is  put  in  the  axis  of  the  well,  the 
Irst  section  of  pipe  is  brought  forward  and  placed  over  the  well.  Pre- 
iously  several  iron  ears  are  bolted  upon  the  interior  face  of  the  tub,  and 
bbout  a  metre  below  its  upper  edge,  the  use  of  which  will  bo  presently 
txplained.  Other  projecting  ears  are  fixed  in  the  inside  of  the  tub,  and 
m,  these  ears  the  lower  part  of  the  wooden  plate  is  allowed  to  rest,  and 
8  then  bolted  to  them.  When  the  work  is  thus  prei)ared,  this  first  tub 
8  lowered  until  the  outer  ears  restupon  the  upper  edge  of  the  wooden 
;abbing  which  surrounds  the  column  on  the  outside.  The  inside  ears 
ire  then  removed  and  the  pipe  is  supported  upon  the  outer  tub.  The 
nner  plate  of  wood  is  then  lifted  up  by  the  aid  of  the  screws,  and  the 
ivet  holes  of  the  ears  are  closed  up  by  hot  rivets  with  countersunk 
leads.  The  second  cylinder  is  then  placed  in  the  axis  of  the  well.  This 
leoond  cylinder  has  inside  and  outside  ears  like  the  first,  and  the  e\\:Q.\v- 


534     MINES  AND  MINING  WEST  OF  THE   ROCKY  MOUNTAINS. 

lar  plate  is  introduced  aud  bolted  to  tbe  ears.  These  bold  it  at  its  npper 
l^art,  and  it  is  then  lowered  re^jularly,  witb  tbe  aid  of  tbe  screws,  until 
tbe  lower  part  fits  into  tbe  first  cylinder.  Tbe  two  sections  are  tben  riv- 
eted tojsretber  by  bot  rivets.  Tbe  tub  is  tben  lifted  a  little  in  order  to 
remove  tbe  outside  ears  of  tbe  first  section  of  tbe  cylinder,  aud  tbe  whole 
is  allowed  to  descend  by  its  owti  weigbt  till  tbe  outer  ears  of  the  top 
cylinder  rest  in  their  turn  upon  tbe  upper  part  of  tbe  wooden  tubbing. 
They  i)roceed  in  tbe  same  w^ay  for  all  the  other  sections  of  tbe  columuor 
tubbing  of  tbe  well  until  it  is  finished. 

Tbe  lowering  screws  are  each  calculated  to  withstand  a  strain  of  fifty 
tons ;  but  to  prevent  a  too  rapid  descent  of  tbe  lining  when  it  has  at- 
tained a  considerable  weigbt,  Messrs.  Degouseo  and  Cb.  Laiu*ent  make 
use  of  tbe  8i)ecies  of  tubbing  upon  tbe  surface  of  the  working  pits  already 
noticed.  This  tubbing  not  only  serves  to  guide  tbe  column  aud  to  make 
it  descend  vertically,  but  also,  and  above  all,  to  act  as  a  powerful  brake, 
and  thus  enable  the  workmen  to  control  tbe  velocity  of  tbe  descent  at  will 

Tightening  the  segment  screws  gives  a  strong  compression  and  Irio- 
tion  over  a  height  of  two  metres,  suflieient  to  control  the  descent  of  the 
tubbing. 

Tbe  three  columns  of  sheet-iron  lining,  which  have  been  mentioned, 
were  put  in  place  by  this  system  of  operating  with  the  great^^st  ease,  at 
tbe  rate  of  four  metres  a  day,  including  tbe  time  spent  in  riveting  tlie 
sections  of  tbe  tubbing. 

When  the  ai-tesian  well  of  La  Cbapelle  is  sunk  to  tbe  depth  of  COO 
metres,  a  tub  in  one  column  will  be  lowered  to  the  same  depth.  Messrs. 
Degouseo  and  Cb.  Laurent  propose  to  employ  tbe  same  method  of  lower- 
ing, and  there  is  no  doubt  that  these  able  engineers  will  succeed  com- 
pletely in  this  magnificent  work.  I 

The  false  bottom  for  tbe  tubbing,  which  is  used  by  Messrs.  Kind  and 
Cbaudron,  would  not  answer  in  this  case,  because  it  would  i)reveut  tbe 
water  from  rising  in  tbe  well.  Tbe  work  carried  forward  at  La  Cbai^llc 
proves  that  by  the  system  a  nheau  plein^  of  sinking  from  the  surfair, 
large  shafts  for  mines  can  be  executed  by  tbe  tools  and  method  of  Messrs. 
Degousee  and  Cb.  Laurent  witb  great  success  in  similar  formations. 

At  tbe  well  bored  by  tbe  ]\[essrs.  l)ru,  tbe  depth  at  tbe  end  of  April, 
18G7,  was  nearly  500  feet.  Tlie  weight  of  tbe  boring  tool  was  over  2  tons 
18  cwt.  Tbe  rods  were,  ibr  tbe  most  part,  of  wood,  with  iron  conm?c 
tions,  and  10  metres  long;  two  rods,  or  a  length  of  20'",  were  raised  ami 
lowered  together. 

BORING  FOE  COAL. 

One  great  use  of  boring  apparatus  aluoad  is,  to  ascertain  the  thick- 
ness and  nature  of  tbe  strata  that  over-lie  coal  beds,  and  thus  to  knov 
tbe  position  of  tbe  coal  and  tbe  probable  ditticulties  and  expense  of  aink- 
ing  shafts  to  reach  tbe  beds.  It  is  also  employed  toascertain  the  naton  of 
tbe  faults  and  dislocations  of  tbe  beds;  the  extent  of  ancient  pits  Bnd 
workings,  and  to  drain  such  places  by  piercing  to  them  in  advanee  of 
tbe  new  galleries.  In  tbe  coal  district  at  Zwickau,  Saxony,  mining  «)D- 
cessions  are  not  granted  until  coal  bas  been  discovered  by  a  bore  bole 
or  other  means.  Tbe  Driickenberg  company  prospected  their  gix>iuid  by 
boring  to  a  depth  of  3G3  fms.  before  they  found  coal.  The  following  are 
tbe  dimensions  of  tbe  bole  in  Saxon  measiuc : 

Diameter. 

Ist  2 1  feet 0   feet. 

2G5  feet 20    inches. 

180  feet 18;^  iuebcs. 
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Diameter. 

et  - 174  inches, 

et 15J  ini-hes. 

et : 14J  iiiebes. 

et  12^  iuclies. 

et 11 J  iiu'hes. 

et 10   inches- 

et 8i  inches. 

et 7"  inches. 

et 6   inches. 

'  many  such  operations,  the  diamond  drill,  already 
disen>sed,  may  be  found  superior  to  the  apparatus 
arily  employed. 

BOllDvG  FOR  GEL. 


3  discovery  of  petroleum  in  quantities  in  Western 
sylvania,  West  Virginia,  Ohio,  Canada,  and  other  lo- 
ss, lias  <j:iven  a  great  development  to  the  art  of  well- 
g  in  the  United  States.  Tlie  cumbrous  i>ole-tool8  have 
rejected,  and  the  cable,  ui>ou  the  ancient  Chinese  sys- 
9nbstitute<l. 

3  great  advance  has  been  in  the  construction  of  the 
and  in  the  adoption  of  simple  apparatus  for  gi\'ing 
►n  to  the  drill  by  means  of  steam-power.  For  prospect- 
nd  for  sinking  to  moderate  depths  of  50  to  150  feet, 
pring-pole,  worked  by  hand,  is  frequently  employed, 
was  the  apparatus  chiefly  used  in  California  a  few 
years  since,  when  the  oil  regions  were  prosi)ected. 

The  constructions  in  common  use  in  Pennsylvania 
at  the  oil-wells,  and  used  for  a  time  during  the  oil 
excitement  in  California,  consists  of  a  derrick,  bull- 
wheel,  band- wheel,  sansom-i>ost,  and  walking-oeam, 
and  a  portable  steam-engine.  The  descriptions  and 
dimensions  given  below  represent  the  average  as 
determined  by  experience. 

The  derricks  are  usually  constructed  of  plank  and 
boards,  when  they  can  l>e  obtained,  or  of  unhewed 
poles.  They  rise'  to  a  height  of  50  to  60  feet,  and 
tJiper  upward  firom  a  base  about  15  feet  square. 
The  standards  are  of  two-inch  plank,  8  inches 
wide,  and  the  cross-braces  8  inches  A\ide  and  1 
inch  thick.  The  tools  are  suspended  by  the  cable, 
which,  passing  over  the  pully  at  the  top,  descends 
at  the  side,  and  is  wound  upon  the  drum  of  the 
bull-wheel,  the  shaft  of  which  rest  on  bearings  in 
the  standards.  The  dnini  of  the  bull-wheel  is 
about  10  inches  in  diameter. 


p=> 


The  walking-beam,  of  wood,  20  feet  long,  is  sup- 
ported at  the  center  upon  the  top  of  the  sansom- 
post.  One  end  is  connected  by  a  pitman,  with  a 
crank  of  22  inches  radius,  upon  the  end  of  a  shaft 
receiving  motion  by  a  belt  from  the  engine;  the 

5    other  end,  projecting  within  the  den^ick  and  di-  

it.  rectly  over  the  well,  canies,  suspended,  the  tern-  Temper  Scre^ 
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per-screw,  to  wliicli  is  attacTicd  a  t^amp  for 

seizing  upon  tlie  rope.    Tlie  rotation  of  tbe 

I  crank-shaft  gives  a  reciprocating  motion  to 

I  tbe  end  of  tlie  beam,  and  this  is  imparted  l^ 

the  rope,  carrying  tlie  tools  at  its  lower  eml. 

The  form  of  the  temper-screw  is  shown  hy 

the  figure.    By  this  the  drill  may  bo  lowered 

or  "fed  ouf  to  a  certain  extent  during  tbe 

progress  of  boring.    The  rope  is  seized  and 

held  fast  by  the  clamp:  and  when  the  whole 

.,{ length  of  the  screw  is  fed  out  the  position  of 

';  thi-  I'lamp  is  changed, 

\l     Tlio  drilling  tools  consist  of  center-bits, 

|v  'ireaintTS,  an  auger-stem,  sinker-bar,  and  tbe 

Bu"  jar,"  besides  a  socket  for  attaching  them 

Sfito  the  lower  end  of  the  rope,  and  wrenches, 
and  other  accessories  to  aid  in  attaching 
and  unscrewing  the  bits.  There  are,  besides, 
a  variety  of  tools  for  recovering  broken  bits 
or  other  parts  of  the  apparatus  lost  in  the 
well,  and  sand  jjumps  for  renioring  thed^bria. 
The  bits  are  represented  by  the  annexed 
cute.  They  are  3j  inches  broad  on  the  face, 
and  the  reamers  are  4j  inches.  Tboy  are 
made,  however,  of  various  sizes,  and  all  have! 
Btrong  square  shanks,  so  that  they  may  be 
firmly  screwed  into  the  augcr-stcm,  made  of] 
2^-inch  ii-on  and  20  feet  long. 

The  "jar"  is  a  contrivance  by  which  the 
auger-stem  and  bit  is,  in  a  measure,  de- 
tached from  the  rope.    By  it  a  blow  or  sud- 
den jerk  may  be  given  upwards  so  as  to       '^'l""  WrenclMfc 
loosen  the  bit  in  case  it  becomes  wedged  in  the  hole,  whflalk 
same  device  serves  to  give  a  blow  downward  upon  the  aa(K 
i^ter  the  bit  strikes  the  bottom,  thus  doubling  the  efficienqf  ^ 


__     .  Bits  aadSeamw  tor  driUine. 

The  Jiir.  " 

each  stroke.    It  serves  also  to  maintain  the  tension  of  the  rope  d 
the  stroke.    These  jars  arc  made  of  IJ-incb  iron  on  the  sides,  witlil 
inch  heads,  and  18-inch  stroke.  .  | 

The  sinker-bar,  10  feet  long,  is  attached  by  a  screw  to  the  upper  a| 
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tnd  above  tMs  is  the  rope-socket,  secnrely  united  by  n 
the  end  of  the  rope. 

tnd  other  parts  of  the  drilling  tools  arecoouectednnd  1 
i  bj  means  of  two  large  wrenches,  3  feet  9  inchet 
)Toiid  dat  heads,  shaped  as  shown  in  the  flgnres. 
ing  Topea  or  cables  vary  trom  1^  inch  to  19  iiioh  I 
ueter,  and  weigh  from  4S  poands  to  8C  poands  ]>oi- 1 
feet. 

he  sand  pomps  made  of  heavy  sheet-iron,  or  of 
canized  iron,  sometimes  of  copperj  are 
ut  5  feet  long,  and  from  3  incmes  to  i 
les  in  diameter,  and  are  flttetl  with  lenth- 
alves  resting  upon  iron  seats,  as  indi- 
m1  at  the  lower  end  of  the  flgnre. 
hese  tools,  and  the  iron  fittings  for  the 
king-beam,  wheels,  and  other  parts  of 
api>aratus  for  well-boring,  are  mannfac- 
jd  by  Messrs.  Hart,  Ball  &  Hart,  of  Bnf- 
I,  Kew  York,  to  whom  I  am  indebted  for 
illtitjt rations.  The  st'Cam-engiiies  in  use 
portable,  and  generally  from  8  to  10 
8e-]>owcr.  A  900-foot  well  can  bo  drilled 
h  an  8  horse-power  engine.  Bope  for  a 
1 90(1  feet  deep,  with  the  tools,  will  weigh 
ut  SOO  pounds. 

iefure  commencing  to  drill  it  is  nsoal  to 
re  down  a  cast-iron  pipe  through  the 
;e  soil  and  allu\'inl  deposits  until  the 
1  bed-rock  is  reached.  These  pipes  are 
ie  ill  lengths  of  eight  feet,  and  are  from 
1  to  six  inches  in  diameter.  They  arc 
led  together,  end  to  end,  by  means  of^ 
luglit-iron  bands  carefully  welded  andff 
■d  to  shrink  on  to  a  shoulder  tnrned^ 
m  each  end  of  the  pipe  in  a  lathe,  so 
t  a  flush  joint  is  formed  by  the  bnnd. 
)  lower  end  is  made  sharp,  and  the  band 
dged  with  steel.  This  form  of  joint  has 
n  patented  by  Mr.  Bollcs,  whose  name  it 
rs,  and  it  gives  great  satisfaction.  The 
^inch  lengths  weigh  55  pounds  per  foot, 
440  pounds  in  all ;  and  the  six-inch  CO 
[nds  per  foot,  or  .552  pounds  per  length, 
'or  lining  the  wells  wronght-iron  tubing  is 
d,  made  with  screws  and  sockets  or  with 
h  joints,  but  always  smooth-finished  in- 
i.  The  sizes  vary.  For  the  light  kinds, 
n  one  and  a  half  to  four  inches  for  the 
de  diameter,  and  from  1.06  pound  to  6 

inds  per  loot.    The  heavier  tubing  raiijres  . .  

n  one  and  a  half  inches  in  diameter,  and  stiifflng  Bn:c.  oil  Piimp. 
I  pounds  per  foot,  to  G  inches,  weighing  18.7  pounds  i>er  foot, 
sizes  are  seldom  used  for  oil  wells. 

e  made  of  nTought-iron  pipe  lined  with  heavy  seamlens  brass 
I  perfectly  tniej  or  of  heavy  brass  tube  nlone.  One  of  the 
led  construction,  five  feet  long,  is  shown  by  the  annexed 
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figure,  ill  which  a  portion  of  the  interior  is  seen  Avith  the  twoTalves  and 
boxes.  Tliese  valves  are  iiuule  of  gini-inetal,  and  are  fitted  with  great 
care.  Tlic  packing  is  made  of  the  best  oak -tanned  leather.  Ball  valres 
are  generally  used.  The  pump  here  represented  is  manufactured  by  the 
]Messrs.  Hart,  and  they  liave  made  an  improvement  upon  the  ordinary  con- 
struction, by  which  the  lower  ball  valve  may  be  loosened  from  the  top 
of  the  guard  over  the  valve  seat,  to  which  it  sometimes  becomes  attaclied 
by  the  accumulation  of  a  deposit.  A  projecting  point  at  the  bottom  of 
the  upper  box  enters  the  hole  in  the  top  of  the  lower  box,  and  thus  forces 
do^vn  the  ball.  The  portion  of  this  projection  nearest  to  the  Ik)x  has  a 
screw  thread  cut  upon  it,  and  may  be  screwed  into  the  box  below,  so 
that  they  may  both  be  dra\ni  out  together.  The  pump  barrels  are 
usually  five  feet  in  length. 

At  the  top  of  the  well  a  stuffing  box  and  elbow  pipe  is  fitted.  The 
construction  of  this  box  and  the  form  of  the  joint  for  attaching  to  the 
sucker  rods  is  shown  in  the  figure.  Tlie  stufling  is  kept  in  i)lace  and  is 
pressed  firmly  ui)on  the  plunger-rod  or  piston  by  means  of  the  follower, 
made  of  brass.  The  plunger-rods  are  five  feet  long,  are  made  of  one- 
inch  diameter  cold-rolled  iron,  and  are  perfectly  i>olishexl. 

One  other  important  adjxuict  of  a  complete  oil  well  is  the  seed-hag^ 
the  use  of  which  is  to  form  a  water-tight  joint  or  i)acking  aroimd  the 
tube  or  lining  of  the  well,  and  thus  shut  off  all  communication  between 
the  water  of  the  upper  strata  and  the  oil-bearing  crevices  or  chamber? 
below. 

This  bag  is  made  of  leather,  and  is  filled  with  flax-seed.  It  is  pnt 
around  the  tube  and  is  pushed  down  to  the  proper  place,  and  soon  be- 
comes so  much  swollen  by  the  absorption  of  water,  that  it  fills  the  space 
between  the  lube  and  the  walls  perfectly,  and  shuts  off  all  cominuuica 
tion  around  the  tubing  for  either  water  or  oil  from  above  or  below. 

THE  AMERICAN   TUBULAR  WELL. 

A  very  expeditious  and  simple  apparatus  for  obtaining  water,  where 
it  is  not  at  very  great  dopths  below  the  surface,  and  in  alluvial  soil,  is 
here  worthy  of  mention.  It  is  known  as  the  tubular  puini>,  or  tubular 
well,  and  consists  merely  of  a  wronght-iron  tube  an  inch  or  two  in  di- 
ameter, which  forms  the  pump  barrel.  This  is  fitted  with  a  valve  near 
the  bottom,  and  tipped  at  the  end  by  a  sharp-pointed  steel  plug.  This 
sharp  point  permits  the  whole  tube  to  be  driven  down  into  the  soil  until 
the  watery  ground  is  reached,  when,  by  raising  the  pipe  a  few  inches, 
the  plug  is  detached,  and  the  lower  end  of  the  pipe  is  left  open,  while, 
at  the  same  time,  a  small  water  chamber  is  formed.  J3y  inserting  a 
pump-rod,  with  a  lift-box,  water  may  be  pumped  to  the  sm'faco  in  a  con- 
tinuous stream. 

This  simple  pump  has  worked  well  in  sandy  and  gravelly  soils,  and  is 
said  to  have  been  of  great  service  to  the  Bntish  forces  in  Abyssinia.  It 
could  doubtless  be  used  to  great  advantage  in  many  places  throughout 
the  Great  Basin  and  in  California. 


CHAPTER  LXIX. 

BORING   LARGE   MINING   SHAFTS. 

The  methods  of  boring  shafts  of  large  diameter  have  of  late  years  been 
carried  to  great  perfection  abroad,  especially  in  France  and  Belgium, 
and  there  is  little  doubt -that  they  might  be  introduced  with  advanta^ 


THE  MECHAKICAL  APPLIANCES  OF  MINING.  539 

in  some  sections  of  the  western  coal-fields ;  and  perbaps,  also,  in  the 
metalliierous  regions  among  the  harder  m^tamorphic  rocks.  It  is  there- 
fore deemed  appropriate  to  give  a  short  description  of  these  methods 
and  of  some  of  the  great  results  which  have  been  achieved. 

Prt>bably  the  most  imi>ortant  advance  in  the  art  of  mining,  of  late 
years,  is  in  the  sihkingof  large  shafts  by  boring.  Boring  into  the  earth 
to  great  depths  is  no  longer  confined  to  explorations  in  se^irch  of  water 
or  oil,  liquids  which  will  freely  flow  out  in  quantity  through  small  open- 
ings, but  it  is  now  resorted  to  for  the  construction  of  deep  shafts  through 
which  solids,  such  as  coal  and  metallic  ores,  are  to  be  hoisted. 

Even  artesian  borings  have  been  increased  in  size  until  thoy  resemble 
rather  mining  shafts  than  the  former  borings,  only  a  few  inches  in  di- 
ameter. The  art  of  boring  has  received  a  great  impetus  from  the  ne- 
cessity of  boring  larger  and  deeper  wells  for  the  supply  of  the  city  of 
Paris  with  water.  Several  wells  have  been  commenced  with  a  diameter 
of  more  than  three  feet,  accounts  of  which  were  given  in  a  former 
chapter. 

lu  order  to  bore  shafts  and  wells  of  such  great  diameter  it  is  necessary 
to  use  tools  of  immense  size,  weight,  and  strength,  and  steam-power  to 
move  and  work  them.  The  great  improvements  are  due  chieily  to 
Messrs.  Fantet,  Dru,  Degous<»e  and  Mulot,  in  France;  Sello,  Kind, and 
Oeyuhausen,  in  Germany ;  Jobard,  Guibal,  and  Chaudron,  in  Belgium. 

The  most  striking  feature,  next  to  boring,  of  this  system  of  shaft- 
sinking,  is  that  the  work  is  executed  and  tbe  shaft  is  lined  without 
pumping  the  water  out  of  the  excavation.  The  sinking  proceeds  under 
water,  and  the  shaft  is  not  drained  or  entered  by  miners  until  it  is  com- 
pleted and  lined  from  top  to  bottom. 

The  method  thus  finds  the  most  useful  application  in  regions  where 
the  strata  to  be  passed  through  are  highly  charged  with  water,  and,  in 
fact,  it  owes  its  perfexition  to  the  necessity  of  penetrating  through  wa- 
tery and  difiicult  ground  in  the  northern  French  coal-fields.  The  ex- 
pense and  extreme  difliculty  attending  such  operations  in  the  ordinary 
way  is  well  known.  Bnrat  estimates  that  a  capital  of  upwards  of 
$600,000  is  expended  in  opening  a  coalmine  with  a  productive  capacity 
of  100,000  tons  annually.  Examples  of  a  still  greater  outlay  are  not 
wanting.  Warrington  Smyth,  the  great  British  x)rofessional  authority 
upon  mining,  states  that,  in  consequence  of  the  difliculty  of  piercing 
through  the  strata  overlying  the  coal  in  Durham,  England,  sums  of 
£40,000,  £00,000,  and,  it  is  even  said,  £100,000,  have  been  expended  on 
a  single  shaft. 

As  early  as  18C0  M.  Chaudron  succeeded  in  sinking  an  air-shaft  at 
P6rounes,  where  the  watery  beds  extended  from  the  43d  metre  to  10,"3 
metres  in  depth ;  and  M.  de  Vaux,  ius])ector  general  of  mines,  Belgium, 
rei)ortc»d  in  1861  that  the  work  had  been  executed  for  less  than  one- 
quarter  of  what  it  would  have  cost  if  sunk  in  the  ordinary  way. 

lu  the  coal  basin  of  Saarbruck,  in  the  north  of  France,  at  I/Uopital,  the 
Saint  Avoid  Company  desired  to  sink  two  shafts,  one  for  ventilation,  and 
the  other  for  extraction.  There  were  150  metres  in  thickness  of  water- 
bearing strata  to  be  passed  through.  After  numerous  unsuccessful 
efforts  before  the  year  1858,  and  an  expenditure  of  more  than  21,000,000 
firancs,  about  $4,200,000,  the  attempt  to  execute  the  work  in  the  ordi- 
nary manner  was  abandoned,  and  recourse  was  had  to  the  engineei's 
Messrs.  Kind  and  Chaudron,  who,  by  the  boring  process  (t  niveau plcin^ 
succeeded  in  sinking  and  lining  the  two  shafts  in  the  most  satisfactory 
manuer  in  less  than  thirty  months,  and  at  a  cost  of  less  than  700,000 
fraucs,  which  includes  the  cost  of  installation  and  the  tool&— ai^^yV^  q»w&- 
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seventh  of  tbe  whole  sum.  The  tools  nsed  in  this  work,  and  sections  of 
the  cast  iron  lining  or  tubing,  were  exhibited  at  the  Exposition  of  1867^ 
and  have  been  reported  upon  in  the  series  of  reports  by  the  United  States 
commissioners.  They  are  also  described  in  the  reports  of  the  interna- 
tional jury,  and  I  am  "indebted  for  many  of  the  figures  here  given,  sq)- 
plementaiy  to  my  own  notes  at  the  Exposition,  to  the  report  of  M.  Ger- 
naert.* 

The  tools  consist  of  enormous  trepans,  one  of  which  weighed  no  less 
than  14,000  kUognimmes,  about  15  tons,  so  large  and  ponderous  that 
it  was  hardly  possible  to  conceive  of  its  being  suspended  in  a  shaft,  and 

made  to  rise  and  fall  upon 
the  rocks  at  the  bottom. 
The  general  construction  of 
the  tivpans  will  be  under- 
stood from  the  annexed  lig- 
ures.  The  massive  frame- 
work is  armed  at  the  bot- 
tom with  stont  chisel-hke 
teeth  of  steel,  securely  at- 
tached in  conical  soi'kets, 
and,  in  the  most  approved 
forms  of  the  apparatus, 
bolted  in,  or  so  strongly 
keyed  that  they  cannot  be 
loosened  and  lost  out  in  the 
,,    .     ^  pit    during     the     violent 

Massive  Trepans.  ^j^^^j,^  ^^  working.   Thean- 

nexed  figure  shows  the  form  of  a  full-blade  tvepmij  {a  lame ploine.)  9^ 

used  by  Messrs.  Dru  Brothers,  .successors to 
Mi^'ssrs.  Mulot,  in  boring  at  the  lUittc-ani- 
CalUes,  One  of  the  ju'eeeding  ligiirw 
sliows  the  construction  of  a  trt*i)an  witba 
guide  ]H»d  at  the  bottom,  a.s  used  by  M. 
Kind,  t'(«r  enlarging  lioles  already  IwitKl 
by  a  smaller  tool.  This  form  is  nuule  with 
a  detaching  appamtus  at  the  top,  (not 
shown  in  the  ligure,)  so  that  it  ran  h^ 
rais(Hl  and  dropped  in  the  holi».  It  cuts 
by  the  percussive  force  of  the  blow. 

The  notable  example  of  boring  large 

slialts  by  the  method  indicated,  was,  ;>s 

already  mentioned,  the  constmction  nt'  two 

shafts  in  the  de])artment  of  the  Mosollo, 

France,  at  L-H6pital,  for  the  St.  AvoU 

Conii>any.    Two  borings  were  made ;  oii(* 

Jbr  an  air-shaft  (Xo.  1)  with  a  dianiotcTof 

ltn.8()  within  the  tubbing,  and  :2''\.VJ  in  its 

greatest  diameter;  the  other  (or  Xo. -) 

tor  a  winding  or  hoisting  shaft  was  bored 

with  a  diameter  of  4^.10,  and  was  ;»".40 

..  when  finished.    The  operations,  aoeonling 

11  to  this  method,  succeed  in  the  follov.iiig 

Dru's  TiTpan.  order : 

*  Keport  of  M.  GcriiatTt  intbe  jurj-  reports. 
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1.  Constmetion  upon  the  surface — ^buildings  and  denick&. 

2.  Boring  the  pits. 

3.  Lowering  the  tabbing. 

4.  Paddling  or  imcking. 

5.  Packing  at  the  base  of  the  tabbing. 

1.  Surface  preparatiom.—ihe  preliminary  operations  consisted  in  the 
constraction  of  the  necessary  buildings  for  the  engines  and  tools,  and 
the  erection  of  a  derrick  over  the  site  of  the  pit.  All  these  were  oi  tem- 
porary construction,  intended  to  be  used  merely  during  the  progress  of 
the  work. 

The  derrick  was  made  of  four  supports  strongly  framed  together,  and 
snstaining  a  platform  about  thirty  feet  a1x>ve  the  surface  of  the  ground. 
Upon  this  a  railway  or  tram-road  was  laid  for  the  tracks,  which  carried 
the  boring  tools  and  rods. 

The  engines  for  sinking  comprised  the  capstan^  the  jumper^  and  the 
donkey-engine.  The  capstan  was  nse<l  for  lowering  and  hoisting  the 
boring  tools  in  the  yiits.  and  for  loweriag  the  tubbing  or  lining  of  the 
shaft.  The  engines  had  a  nominal  force  of  25  horse-power.  The  diam- 
eter of  the  cylinder  was  0=».56,  and  the  length  of  the  stroke  0=».T0.  The 
respective  diameters  of  the  gearing  were  1™.70  and  0™.35.  Admitting  an 
effective  pressure  of  three  atmospheres,  the  initial  force  uiK)n  the  driv- 
ing shaft  was  48,513  kilogrammes. 

The  first  rope  used  at  the  air-shaft  had  a  section  of  54  square  centime- 
tres, capable  of  sustaining  a  strain  of  5,400  kilogrammes.  It  was  made  of 
good  hemp :  but  after  working  for  one  year,  it  broke  in  lifting  a  trepan 
weighing  3.il!^>S  kilogrammes.  The  toof  fell  from  a  height  of  86  metres, 
taking  with  it  17  metres  of  the  rope.  This  accident  occasioned  a  stop- 
page of  nine  days.  The  cable  was  replaced  by  another  having  a  section 
of  85  square  centimetres,  and  after  using  it  for  fourteen  months  the 
work  was  suspended  for  three  days  in  order  to  make  a  new  splice. 

The  second  machine — the  jum\>er — was  made  of  an  engine  cylinder, 
open  at  the  bottom  and  closed  at  the  top.  The  piston-ixnl  was  connected 
directly  with  the  wooden  beam,  carrjiug  the  tool  for  cutting  and  boring 
at  its  other  end.  By  the  alternate  lifting  and  falling  of  this  tool  with 
the  attached  beam,  the  rock  was  cut  away.  The  diameter  of  the  piston 
of  the  jumper  wa.s  0=.60,  and  the  greatest  length  of  stroke  was  one 
metre.  The  jumper  did  not  require  any  repairs  during  the  whole  oi)era- 
tion  of  sinking  the  shaft. 

The  third  machine — the  donkey-engine — ^was  used  to  work  a  pump  for 
hot  and  for  cold  water.  It  is  indisi>ensable  for  the  supply  of  the  boiler, 
as  the  capstan  and  the  jumper  work  irregularly.  Experience  has  shown 
that  the  feed-pumps  should  be  in  duplicate,  so  as  to  avoid  the  necessity 
of  stopping  for  repairs. 

The  preparations  for  sinking  the  air-shaft  were  commenced  in  October, 
1862y  and  were  finished  in  the  following  month  of  ApriL  The  expense 
was  as  follows : 

Francs. 

Boildings 28.302.05 

Machines  and  tools 37, 326. 91 

Total 65.629.56 


Boring  the  piU. — ^Before  commencing  the  sinking  with  the  special 
tools,  a  preparatory  pit  was  sunk  to  a  depth  of  21^.40.  and  was  Uned 
with  masonry  to  a  diameter  of  2™  .80  up  to  within  5  metres  of  the  sur- 
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fiice,  wlierc  the  diameter  was  increased  to  4  metres.  This  shoulder  io 
the  stone  lining  aflbrded  a  foundation  for  a  platform. 

The  sinking  \ya8  accomi)lished  by  two  different  o])crations.  First,  a 
central  x)it  of  i°^.37  was  sunk  and  then  enlarged  to  2^.20.  The  debiisof 
this  enlargement  fell  iuto  the  first  pit.  The  tubbing  was  inserted  iiitiie 
enlarged  pit. 

The  boring  tools  employed  in  these  operations  will  now  bo  described; 
the  scraper,  the  scrape-hook,  and  other  apparatus  was  used  indiscrim- 
inately iu  the  two  pits. 

The  little  trepan  first  employed  weighed  2,085  kilogrammes,  aud  was 
formed  of  two  prhicipal  parts — the  fork  and  the  blade.  The  blade  was 
lm.2G  long,  and  had  teeth  of  cast-steel,  or  of  iron  faced  with  steel.  These 
teeth  increased  the  diameter  of  the  trepan  to  1"».37.  The  blailewas 
joined  by  means  of  keys  to  two  strong  iron  arms,  which  were  united 
above  ^nth  a  central  shaft,  which  was  connected  by  a  slide  with  the 
suspension  apparatus. 

This  trepan  worked  easily  through  the  sandstone  of  the  Vosges— ^ 
des  Vosges.  The  fall  given  was  0'°.30.  The  progress  per  day  was  at  first 
0^.70, 5ind  it  diminished  to  0°».52,  and  then  to  0™.28  at  a  depth  of  121 
metres ;  but  at  135  metres  in  deptli,  in  a  stratum  of  strougly  aggregated 
silicious  red  sandstone,  the  progress  was  only  0".15  and  0°*.ll.  it  was 
soon  found  that  this  tn'.pau  was  too  light  to  stand  the  shocks  of  the 
blows,  and  three  successive  niptures  of  the  stem  made  it  necessaiy  to 
procure  a  stronger  trepan,  weighing  3,858  kilogrammes,  divided  among 
the  various  parts,  as  follows : 

£ilo8. 

Body  of  trepan 2, 7<)0 

Guide ;>40 

Blade 2^ 

F<nir  teeth  of  the  head US 

Four  iuteniiodiate  teeth 8S 

Plates  and  keys 3a2 

Total  weight 3,8jS 

The  teeth  arc  fixed  upon  this  mass  of  iron  by  means  of  keys.  The 
sockets  for  the  re^'cption  of  the  tenons  are  conical,  and  are  0°M0  in  diame- 
ter at  the  base  and  O^'.OO  at  the  top.  The  progress  in  the  work  made  by 
this  trepan,  from  the  commencement,  was  from  0°*.28  to  Q^.32,  and  even 
as  high  as  0"^83,  giving  a  mean  of  ()'".30,  being  three  times  as  much  as 
made  by  the  first  trepan.  This  shows  clearly  that  the  heavy  trepans  are 
best  for  the  hard  strata. 

The  trepan  which  was  first  used  for  the  enlargement  of  the  pit  to  the 
diameter  of  2"\5G  had  a  blade  2™.4G  in  length ;  it  was  formed  like  the  lit- 
tle trepan  first  used,  and  had  a  blade  fixed  upon  a  fork,  and  weighed  in 
all  3,980  kilogrammes,  divided  as  follows: 

Fork 2,500 

Blade 906 

Six  teeth  of  the  head 103 

Three  intermediate  teeth 48 

Two  plates 430 

Total  weight 3,9S0 
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In  order  to  avoid  the  frequent  breaking  out  of  the  teeth,  this  trepan 
was  lifted  only  0™.20.  The  progress  luade  with  it  daily  was  from  I'^.IO 
to  0™.1S  at  the  last,  when  a  stratum  of  hard  sandstone 'was  encountered 
and  the  weight  of  the  titjpan  was  found  to  be  insufficient.  Two  blades, 
one  above  the  other,  were  then  united  to  the  fork  by  rings  and  bolts. 
Each  of  these  blades  carrif^d  the  teeth  so  as  to  cut  the  strata  in  two 
steps.  This  new  tool  weighed  about  5,000  kilogrammes.  It  worked 
four  mouths,  and  required  frequent  repairs.  The  rate  of  progress  per 
day  was  oidy  0™.ll.  It  was  then  decided  to  replace  this  trepan  by  a 
more  massive  one,  weighing  8,000  kilogi*amu)es,  and  2"^50  in  diameter. 
With  this  the  j)rogress  wiis  increased  to  0".3J:  a  day,  thus  showing  a 
second  time  that  in  hard  rock  heavy  trepans  are  required. 

The  diameter  of  the  pit  at  the  beginning  was  2°*.i>0;  at  134:*"  depth  it 
was  reduced  to  2™.45 ;  at  155°*  depth  it  was  reduced  to  2°».40 ;  from  155°*.00 
to  155^.50  depth  it  was  reduced  to  2"^33;  from  155°>.50  to  lo8"».00  depth 
it  was  reduced  to  2'".25.  At  this  depth  the  little  pit  was  continued  for  a 
depth  of  seven  metres,  and  a  circular  cui-b  of  O^AO  was  fixed  to  receive 
the  base  of  the  tubbing. 

The  work  of  sinking  this  air-shaft  lasted  about  twenty-eight  months 
and  a  half.  The  central  pit  required  392  days,  including  40  days  during 
which  work  was  stopped,  so  that  only  34=0  of  actual  work  were  necessary. 
The  enlarging  operations  to  a  diameter  of  2°*.5G  occupied  409  days,  in- 
cluding 148J  days  of  no  work.  The  depth  of  the  central  pit  being 
143™.70,  (equal  to  471.46  feet,)  the  mean  progress  for  each  working  day 
was  4°'.15,  (13  feet,)  and  the  enlarging  to  2™.40  gave  a  daily  mean  of 
4».25  for  a  depth  of  136°».C0. 

The  expenses  of  boring  wxre  as  follows : 

Fraucs. 

Salaries  and  wages oo,  039. 81 

Fuel 12, 513. 11 

Oil  and  grease 2, 381. 71 

Bopes 2, 987. 20 

Irou,  steel,  and  repairs  to  tools 12, 530. 00 

Cartage  and  sundries 7, 500.  Od 

Total 93, 013. 39 


Tubbing. — Before  entering  upon  a  description  of  the  operation  of 
tabbing  the  air-shaft,  it  will  be  best  to  explain  the  system  adoi>ted  by 
Messrs.  Kind  and  Ohaudron. 

The  tubbing  of  the  pits  is  accomplished  by  lowering  into  them  a  me- 
tallic cylinder,  which  finally  rests  upon  a  proper  seat  or  foundation, 
carefully  cut  for  it  at  the  bottom.  This  cylinder  is  made  smaller  than 
the  bore  of  the  pits,  and  the  space  between  the  cylinder  and  the  walls  is 
afterward  puddled  or  filled  in  with  concrete,  so  as  to  make  a  solid  con- 
tinaous  lining.  The  metallic  cylinder  or  tubbing  is  formed  in  sections 
of  a  cylinder,  made  of  cast  iron,  and  provided  with  flanges  projecting 
inward,  by  which  they  are  securely  bolted  together.  One  section  or 
length  is  added  after  another  to  the  top  as  the  whole  descends  in  the 
pit,  so  that  at  the  completion  of  the  work  the  whole  pit  is  lined  with 
tton  from  the  top  to  the  bottom.  The  outer  surface  of  all  these  sections 
df  the  cylinder  is  quite  smooth;  but  in  the  inside,  besides  the  flanges 
for  the  bolts,  there  are  horizontal  ribs  or  webs  cast  with  each  segment, 
and  intended  to  strengthen  them. 

The  thickness  of  the  tubbing  will  evidently  vary  with  the  diameter  of 
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the  pits  and  that  of  the  different  segments,  aceordiug  to  their  position 
in  the  pit.  Messrs.  Kind  and  Chaudron  detenmne  the  thickness  by  tbe 
following  foruinhi: 

K  X  P 
E  =  0-.02x-500- 

E  represents  the  thickness  of  the  tub,  R  the  radius,  and  P  the  pressure 
exi>ressed  in  kilogrammes  upon  the  s(|uare. 

M.  Gernaert,  of  the  International  Jury  of  the  Paris  Exi>ositiou,  say? 
that  the  principal  merit  of  the  success  at  I/II6i)ital  should  l>e  given  tv 
the  inventors  of  the  method  of  lining  the  shafts  while  full  of  water. 
The  jury  awarded  the  highest  order  of  prizes  under  the  title  of  co-oiHir- 
ators  to  the  engineer,  M.  Kind,  of  the  kingdom  of  Saxony,  and  to  M. 
1 'handron,  of  the  mining  corps  of  Belgium,  particularly  for  the  improve 
ments  in  lining  or  tnbbing,  which  fonn  an  indispensable  conipleinent 
to  the  i)roiess  of  boring  shafts  in  watery  strata,  and  without  which  the 
l)erforation.^,  however  hirge,  woidd  not  liave  any  great  practical  valae. 
The  operation  of  boring  was  not  new.  Many  engineers  had  succeeded 
in  excavating  shafts  of  large  diameter  in  this  manner,  but  the  grt^it 
difficnlty  was  to  secure  a  firm  and  water-tight  lining  for  them.  31.  Kind 
had  proposi'd  to  lower  tubbings  made  of  wooden  staves  held  by  metal 
hoops.  31any  shafts  were  lined  in  this  way,  but  all  or  nearly  all  were 
failures.    A  shaft  was  finished  in  this  manner  at  Dalbuch,'  in  West- 

1^  phalia;  but  when  the  wa- 
za  ^  ter  was  pumi>ed  out,  down 
1^  to  a  certain  level  the  press- 
ure disidaced  the  staves 
>v^  and  it  became  ne<*e.>sjnT 
^   to  insert  very  ln;avy  iron 
throughout      the 
whole  extent   of  the  tub- 
^  bing.    But  notwithstaud" 
$  ing  these  expensive  efforts 
the    quantity    of    water 
i  which     forced     its    way 
^  through  the  vertical. joint'? 
r^  was  suilicient  to  supply  a 
;<^  powerful  pump. 

Cast-iron  tubbing  made 
in  segments  of  a  cylinder 
and  bolted  together  was 
^  next  employed ;  but  cvtii 
til  these,not  withstanding  the 
[fT  great  care  used  in  fitting 
;^  and  placing  them,  allowed 
i'^sjtr:  water  to  i>enetrate,  espe- 
^vi'Jlk,  cially  along  the  vertical 
e\>^  joint^j.    But  at  L'Hopital, 
]gg:g  M.     Chaudron     avoiibl 
i^^  these  difticultiea  by  east- 
^^^^^  ing  sections  of  the'  cylin- 
drical tubbingin  onepiece. 
Tliese  sections  were  made 
about  1".50  high  aud3°.4<) 
Cylimler  and  M()s.s  Box.  iu   dianieler    and  varied 

in  thickness  from  0™.  OGO  to  0™.U28,  but  were  strengthened  by  ribs  aud 
flanges  ou  the  inside,  w\iiu\i  s>\iYv<ivSL«\s»vi>Lo\Viltiug  one  section  to  another. 


w  rings 


N^ 
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opposing  faces  of  these  cylindrical  sections  were  truly  tamed  or 
led  down  at  right  angles  with  the  axis,  so  that  they  fitted  accurately 
upon  another.  The  joint  was  made  more  perfect  and  tight  by  a 
dng  of  heavy  sheet  lead. 

tie  shaft  having  been  bored  to  the  proper  depth  through  the  watery 
ind,  and  a  firm  seat  or  socket  secured  at  the  bottom  in  solid  and 
paratively  impermeable  rock,  the  next  operation  was  to  lower  the 
-iron  tubbing  to  its  place.  This  was  accomplished  in  the  most  iu- 
ions  manner  by  M.  GhaudroUi  by  tightiy  closing  the  bottom  segment 
he  cylinder  with  a  hemispherical  cap,  so  secured  that  it  could  be 
rwajcd  removed,  and  then  floating  the  cylinder  in  the  water  of  the 

But  in  order  to  secure  the  descent  as  section  after  section  was 
dd  at  the  top  a  central  open  column  or  tube  e  e  was  bolted  to  the  bot- 
,  and  through  this,  by  meaos  of  holes  drilled  at  proper  distances, 
3r  was  allowed  to  enter  the  inside  of  the  cylinder  for  the  purpose  of 
ing  it,  and  to  aid  in  keeping  it  in  a  vertical  position.  The  annexed 
dent  shows,  in  section,  tiie  cylinder,  the  convex  bottom,  the  central 
quilibrium  column,  the  moss-box^  and  the  suspending  rods  b  b  and  V 
The  moss-box  is  a  contrivance  smiilarin  its  objects  and  application 
le  seed-bag  used  by  the  borers  of  petroleum  wells  to  cut  off  the  in- 
s  of  water  from  strata  around  the  pipe.  By  means  of  the  moss, 
uided  laterally  when  the  cylindrical  column  of  cast-iron  tubbing  is 
wed  to  rest  upon  it,  a  tight  joint  is  formed  between  the  firm  rock  at 
bottom  and  the  cast-iron  tubbing,  thus  effectually  shutting  out  the 
sr. 

le  entire  cost  of  sinking  the  first  shaft  (or  shaft  No.  1)  at  ]7H6pital 
ugh  the  watery  strata  to  a  depth  of  140  metres,  the  internal  diam- 
yeiag  1°^.80,  amounted  to  255,041.27  francs,  divided  thus: 

IPranctf. 

iminary  works 65,629.56 

dng  the  pit 93,013.39 

bing 78,577.53 

creting 11,811.20 

ting ^ 6,009.59 

Total 255,041.27 


liich  gives  an  expense  of  1,600  francs  per  running  metre. 
ie  cost  of  shaft  No.  2  is  estimated  as  follows : 

Francs. 

iminary  works 104,571.77 

ing  the  shaft 141,659.31 

ng 169,220.07 

creting 15,000,00 

king 10,000.00 

Total 440,451.15 


t  the  rate  of  3,100  francs  per  running  metre. 

le  preliminary  work  commenced  in  September,  1863,  and  on  the  6th 

Lpril  the  concreting  was  finished ;  the  work  lasted  three  years  and  a 

H.  Ex.  Doc  207 35 
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OHAFTEBLXX. 

MACHINES    FOB  CUTTING  OUT    COAL. 

Before  proceeding  to  throw  down  coal  from  its  place  in  t3ie  bedHis 
necessary  to  nndercut  it,  that  is,  to  excavate  a  space  at  the  floor  of  tlie 
seam,  psaUy  in  the  floor  and  partly  in  the  coal,  thus  nndermfiiiiig  tbe 
coal  so  tiiat  its  gravity  assists  in  bringing  it  down*  TtdB  vamdereaMng 
operation  is  known  as  holing,  barings  kuring  or  nndeiciittiiig,  ai^  iB 
one  of  the  most  laborions  and  difflcmt  duties  which  the  miser  is  calkd 
npon  to  perform*  It  is  often  eflbcted  under  the  greatest  disadvantMM, 
especially  when  the  seam  of  coal  is  very  tiiin,  and  is  cat  on  Um  enc^  to 
improve  its  salable  qualities.  The  work  is  nsoally  aooompifflhed  I7 
means  of  a  pick  in  the  hands  of  a  miner,  while  he  rests  extended  upon 
his  side.  ^  experienced  miner  makes  about  ibrty  blows  a  minute  witk 
a  pick  and  cuts  from  three  to  four  feet  under  the  coal,  at  t^  rate  of  one 
to  one  and  a  half  linear  yards  per  hour.  In  order  that  tiie  miner 
have  the  necessarv  space  for  his  body  in  working  so  tost  under  the 
much  of  the  eosi  has  to  be  cut  away  and  destroyed.  It  is  estim 
that  the  miner  under  such  circumstances  exerts  libout  one-sixth  of  a 
horse-power,  which  is  applied  percussively.  He  works  into  flie  ooal  as  a 
medumic  with  a  hammer  and  cold-chisel  used  to  out  away  iron  befiwe 
planing  and  slotting  machines  were  invented.  Hie  proposition  to  sub- 
stitute machines  for  manual  labor  in  cutting  out  txial  was  nmde  some 
twenty  years  ago,  by  Mr.  Peace^  of  Wigan.  He  invented  a  tnarfrin^ 
called  the  iron-man,  but  it  met  with  ridicule  and  contempt  Much  nA- 
tention  has  of  late  been  given  to  the  construction  of  machines  ftr  tte 
purpose,  and  a  very  considerable  degree  of  success  has  be^i  attafaied; 
but  it  cannot  be  said  that  any  of  the  machines  yet  put  into  operation 
give  entire  satisfaction  under  all  conditions.  Most  of  the  efforts  in  this 
direction  have  been  made  in  England,  where  several  machines  have 
been  brought  prominently  before  the  public  by  means  of  descriptions 
and  advertising^  and  by  the  exhibition  of  the  machines  or  models  at 
the  Paris  Exposition  of  18C7. 

The  following  observations  upon  the  value  and  importance  of  ma- 
chines for  excavating  coal  are  taken  from  the  Colliery  Guardian^  No- 
vember, 1869: 

How  to  win  and  work  coal  most  economically,  is  a  problem  the  satisfactoij  solntioii 
of  which  is  of  the  hiebeet  moment  to  the  colliery  owner,  tbe  mining  engineer,  and  the 
public  at  large.  In  this  matter  producers  and  consumers  are  alike  interested,  and  the 
question  is  one  the  growing  importance  of  which  is  becoming  daily  more  evident.  lo 
these  times  of  keen  competition,  the  most  successfol  man  in  anj  branch  of  indnstxy 
will  generally  be  the  one  who  has  at  his  command  the  most  efficient  applianoee  in  the 
way  of  improved  machinery  and  skillfal  modes  of  operation.  To  this  nue — applicable 
to  trade  and  manufacture  generally^oal-inining  is  no  exception.  A  saying  of  a  veiy 
insignificant  amount — say  but  a  few  farthings — per  ton,  npon  the  whole  ofUie  oni-p8t 
of  a  large  colliery,  will  make  a  marvelous  <ufference  in  the  financial  prosperity  of  the 
concern,  and  will  present  a  very  satisfactory  resnlt  in  the  profit  and  loss  aooount  To 
this  fact  colliery  owners  and  managers  are  fuUy  alive.  Hence,  in  the  meetiim|B  of 
the  North  of  England  Institute  of  Mining  Engineers,  and  other  Jdndred^aaaociatioiie 
established  in  the  several  mining  districts  of  Great  Britain,  attention  ia  pecpetnally 
directed  to  this  one  point,  and  a  patient  and  painstaking  examination  is  given  to  ewerj 
proposal,  the  professed  object  of  which  is  to  facilitate  any  of  the  nomeroos  operatioDe 
connected  with  mining  industry.  Any  improvement  in  boring  or  sinking — in  ooal- 
gctting  or  underground  conveyance — in  winding  or  shipping  the  prodnoe  of  the  mine) 
need  only  be  fairly  brought  under  the  notice  of  the  nuning  oommuniiy  to  insme  fi>r 
it  carefnl  consideration  and  impartial  Judgment.  Special  attention  has  of  late  yean 
been  directed  to  the  subject  of  coal-getting  by  machinery.  More  than  a  oentniy  hM 
elapsed  since  the  first  apparatus  designed  for  the  efieoting  this  object  was  patented, 
and  since  that  time  **  iron  men''  and  coal-getters  in  jgf^tkt  nvanJbea,  and  ahnost  equally 
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giemt  THriety,  Imtv  beat  pm— liad  to  the  mipny  pvblicL  AddhioiiBil  inpetm 
^Ten  to  inTcatiTe  genius  by  tbe  appomtment  or  a  committee  of  tlie  North  of  £ng> 
hind  Institute,  commiaBioned  to  inTcstigate  the  subject,  and  to  leport  tipoa  the  vmloe 
of  existing  parents :  by  the  prues  olTered  by  tbe  Sonth  Lancaahne  and  Cheshire  Coal 
Association  tor  the  best  coalVnttin^  machine :  and  by  the  encouragement  afforded  by 
mining  eneineeia.  boUi  in  their  indiridnal  capacity  and  when  incorporated  into  asso- 
ciations. It  was  felt  that,  looking  at  the  success  which  in  other  departments  of  indus- 
try has  attended  the  snhstitution  of  machinery  for  hand  labor,  there  was  good  ground 
lor  the  belief  tbas  machinery  might  also  be  advantageously  applied  to  the  catdng  of 
so  nniform  a  sahstaoee  as  coal,  and  the  driving  of  airways  through  it.  The  purely 
mechanical  operation  of  cutting,  by  means  of  a  ught  pick,  a  groove  of  from  2|  net  to 
4  feet  de^  along  the  lace  of  coal  which  is  to  be  removed,  is  not  only  slow  and  labor- 
ious, but  also  wastefuL  inasmuch  as  a  considerable  amount  of  the  seam  is  necessarily 
cut  into  slack ;  and  fcmninf .  as  this  proeeas  does,  the  chief  item  of  expense  in  the  ex> 
eavation  of  coal,  it  has  of  Xste  been  more  seriously  forced  upon  tbe  attention  of  coal 
owners  by  the  irregularities  and  strikes  of  the  workmen,  which  have  so  often  brought 
the  operations  of  coal  mines  to  a  ruinous  stand-still.  The  introduction  of  efficient  ma- 
chinery is  also  calculated  to  have  an  important  bearing  on  thesafety  of  mines,  enabling 
them  to  be  mors  rapidly  opened  out,  and  the  seam  to  be  intersected  or  the  winning  to 
be  surrounded  by  air-ways  so  as  to  drain  off  the  dangerous  gases.  It  is  not  to  be  won- 
dered at,  therefore,  either  that  an  efficient  machine  for  getting  coal  should  have  become 
an  acknowledged  want,  or  that  so  many  ingenious  inventors  should  have  applied  them- 
selves to  the  production  of  apparatus  to  meet  that  want.  It  is  true  that  many  of  the 
inventions  have  been  crude,  and  some  of  them  designed  without  much  regard  to  some 
of  the  first  requisites  to  extended  application,  but  others  have  been  tested  in  actual 
working,  and  iound  to  give  satisfactory  residts. 

Machines  for  coal-catting  may  be  classed  under  two  distinct  types, 
being,  like  tbe  machine  for  rock-drilling,  made  npon  two  very  different 
principles.  One  type  is  percossive,  and  imitates  the  catting  operation 
of  the  pick  as  swnng  by  the  miner;  the  other  concentrates  and  applies 
the  iK>wer  continnoi^y  throngfa  cutters  which  are  pressed  against  the 
coal  and  shave  it  off  little  by  little.  Prominent  among  the  machines  of 
the  second  type  is  that  of  Garret,  Marshall  &  Co.,  of  I^eds,  England. 

CABRET,  MAKSHATJ,  &  COMPANY'S  COAL  CUmNG  MACHINE. 

This  machine  works  like  a  hand-plane ;  and  it  is  claimed  that  it  has 
the  iK>wer  of  eighteen  men,  that  it  can  work  effectively  in  a  space  only 
two  feet  high,  and  cut  into  coal  as  a  scoop  eats  into  cheese,  accomplish- 
ing more  in  one  minute  than  700  blows  from  a  pick  can  in  the  same  time. 

It  is  about  two  feet  high,  weighs  one  ton,  has  four  legs  of  adjustable 
length,  and  is  provided  with  a  holding  piece  adjusted  so  as  to  touch  the 
roof  of  the  drift  and  hold  the  machine  firmly  to  its  work.  The  motor 
is  water,  under  a  pressure  of  about  20  atmospheres  or  300  pounds,  and 
supplied  through  a  2-inch  pipe  at  the  rate  of  30  gallons  per  minute. 

This  water  pressure  acts  vertically  on  a  5-inch  piston  pressing  against 
the  roof,  and  horizontaUy  on  one  about  the  same  size,  reciprocating  18 
inches  and  15  to  20  times  in  a  minute.  There  is  a  pressure  of  5,000 
pounds  against  roof,  and  the  same  pressure  acting  horizontally,  forcing 
three  steel  cutters  shai)ed  like  cheese  scoops  into  the  coal.  These  cut- 
ting tools  are  3  inches  wide,  and  penetrate  4  feet,  with  a  power  equal  to 
3  horses  or  18  men ;  and  this  is  effected  by  a  consumption  of  50  pounds 
of  coal  per  hour  to  feed  the  boiler  of  the  engine,  which  makes  the  water 
pressure,  and  pumps  the  same  over  and  over  again. 

Hie  construction  in  detail  is  shown  by  the  figures,*  which  embrace  a 
firont  elevation,  a  ground  plan,  and  an  end  view,  all  drawn  to  a  scale  of 
three  quarters  of  one  inch  to  one  foot,  or  one-sixteenth  the  real  size. 

The  machine  in  operation  fixes  itself  dead  fast  upon  the  rails  during 
the  cutting  stroke,  and  releases  itself  at  the  back  or  return  stroke,  ana 
traverses  forward  the  requisite  amount  for  the  next  cut  without  any 

*  Supplied  for  this  report  by  Messrs.  Canett,  MarabaU  &  Co.,  the  iiic^x>i;]A\.\3CC«c^ 
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maanal  labor.  Should  the  tools  be  prevented  making  Qie  foil  stroke  it 
one  cat,  they  will  cootinae  to  make  more  starokes  at  the  same  plaoc^ 
until  the  maximom  depth  Is  attained,  when,  the  machine  will  move  it- 
self forward  Idie  reqnired 
amoimt  for  the  next  cat 
Thus,  at  one  operation^  a 
aniform  straight  depth  is 
attained,  parallel  with  the 
rails,  indacing  an  even 
fractnre  when  the  coals 
are  broaght  down,  and 
thereby  a  Btraight  line  for 
the  new  coal  face.  There 
is  no  percQssive  action, 
.  either  against  the  roof  or 
g  into  the  coal,  but  simply 
^  a  concentrated  pressare, 
I  prodacing  a  steady  recip- 
^  rocating  motion  at  fifleoL 

J  strokes  perminnte.  Them 
is,  conseqaently,  no  dost 
I  or  noise,  and  little  wear 
-g  aad  tear. 

^     For  the  same  reason, 
1  when  catting  pyrites,  the 
La  tools  throw  out  no  sparks, 
I  "^  and  the  workmfm  can  bear 
f  ^  any  movement  in  the  ooal 
I  ^  or  root 
1     The    reqaired    height 
I  from  the  line  of  rails  in 
J  the  "holing,"  "  kirvins," 
",  «'or  "baring,"  varies  in 
g  different  minee,  it  fi^ws 
.  §  that  the  hydraiuic  catting    j 
'  ^  cylinder,  and  its  direct 
action  catting  tools,  hare 
sometimes  to  be  arranged    ' 
above  the  carriage,  aitd 
sometimes     beneath    Uie 
main   carriage,  or  dose     ; 
down  npon  the  rails,  as    j 
is  illustrated  in  the  elec- 
tions.   The  first  flgoie  ii    ^ 
the  main  carriage,  wiUi    ! 
foar  wheels  fitr  aMOgti    | 
apart  to  ^low  the  ma- 
chine to  be  placed  longitodinally  when  being  transported  ftom  place    j 
to  place.    The  screws  YT  are  for  raising  and  lowering  the  carnage    ' 
aud  its  cylinder  and  cutting  tools.    The  pinion  Z  and  the  segiDeiital 
rack  H  regnlato  the  desired  angle  of  the  tools  cntting  into  the  coal 
fiuse,  and  the  two  nuts  xx  at  each  end  of  carriage  regulate  the  ao^ 
required,  when  necessary  that  it  shall  not  be  in  the  same  plane  as  nie 
rails. 

AAA  are  tbe  cutting  tools,  B  the  catter  bar,  "S  a  gnide  roller  for  the    | 
same;  D  is  the  main.  osAindec,  with  its  self-acting  t^draolic  valve  mo-    ' 


^li 
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h  passes  a  portitHi  of  its  water  altemately  above  and  belov 
of  the  holder-OD,  which  thus  rises  and  fells  withont  percna- 
follows  the  QD- 
of  the  roof  of 
80  that  the  re- 
itahility  is  giv- 
□acbine  for  the 
ig,  an  instaut 
!  cotters  enter 

older-on  piece" 
Y  length  ueces- 
idge  over  gaps 
{■y  it  ia  loose  OD 
'  and  droops  at 
^  end  to  enable 
over  the  vary- 
:tioii8  in  roof, 
veree  motion  is  ^ 
by  the  pin  b,  ^ 
anects  the  cutr  '^ 
Ith  piston  rod,  -" 
!  termination  of  ? 

of  its  stroke  s 
the  lever  d  in  » 
wtiona,   which  ^ 
on  the  pawl  e,  ^ 
ases  the  chain  ?■[ 
revolve  on  the  ^ 
lade  fast  ahead  ^ 
ichor-prop  be-  ^  | 
>r  and  roof.        f 
gh  the  length  i 
of  each  cutting  '^ 
ghteen  inches,  §.  j 
3tical     catting  5. 
sixteen  inches,  ^ 
iequeatly,   the  ~ 
«rB  jointly  give 
iective  depth  of 
at  each  stroke 
achine,  finish- 
rork  as  it  goea 
lie  mechaniam 

consists  of  a 
:  reciprocating 
IjustabletoaDy 
dangle,  having 
^ng  v^ve  mo- 
le  cylinder   ia 

a  half  inches 

and  lined  with 
id  the  piston 
it  with  ordinary 

I  leathers,  which  can  easily  be  renewed.    Within  the  piston  rod 
id  the  catter-twr  of  steel,  carrying  the  toola  oi  ca.\Xjex&.  Ta.«w> 
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can  be  yaried*]!!  number  to  salt  the  depth  to  be  hcfled  at  one  cpcn- 
tion.  The  catting  tools  are  of  double  sheer  steel,  eaii  be  eMQy  asde, 
and  are  very  strong,  and  can  be  removj^  and  reidaoed  in  »  Ibw  wuh 
meats :  tiliey  can  be  readily  shairpened  on  an  oidinaiy  grindsto^  Us 
cutter-bar  is  also  moveable,  when  transporting  fbe  maddne  ftmn  ]diee 
to  place,  Ibr  which  purpose  the  main  cylinder  is.  for  the  time  twinge 
placed  longitudinally  with  the  rails,    (a^iottei  UmmimFtg.!.) 

The  madifne  is  about  three  hone-power,  and  weighs  one  ton,  and  win 
work  either  right  or  left  {8m  doMwI  Ijnei  on  gnmnd  pUm.)  It  is  idf- 
acting  in  all  movements,  and  will  ascend  steep  gradients;  being  sfanple 
in  all  its  parts,  it  is  not  liable  to  get  out  of  order,  and  is  easily  managed 
Iqr  an  ordinary  miner,  and  can  be  transported  nom  place  to  placs^  on 
tioe  ordinary  rails,  about  the  mincL 

The  madSine  undercuts  ^holes,^  or  ^kirves,'  with  a  man  and  boy  ai 
attendants,  and  completes  the  wock  with  once  gmng  over,  at  the  rste«f 
fifteen  ywrds  per  hour,  and  at  any  ansle  and  height  ftom  floor  rails,  be- 
ing suitable  lor  either  <<dip'  or  ^lise^  workings,  and  is  capable  of  eat- 
ting  tlie  thinnest  seams.  The  pressure  of  water  which  actuates  floe 
apparatus  can  be  obtained  eitim  from  the  stand  pipes  in  the  pHs,  or 
from  pumps  attaidied  to  any  existing  engine,  or  from  an  engine  sod 
pumps  specially  made  finr  the  purpose,  ^ue  quantity  necessary  is  enlj 
what  is  suiBdent  to  fill  the  drcuitof  the  pipes,  using  it  over  again  when 
desirable,  as  in  the  Bramah  press. 

Bach  machine  uses  thirty  gallons  per  minute,  at  about  800  poandi 
pressure,  according  to  the  hardness  of  the  coal  or  mineral  to  be  operated 
upon.  In  cutting  the  shale  of  tiie  Cleveland  ironstone  bandy  a  some- 
wnat  greater  pre8fi(ure  is  found  to  be  necessary. 

There  is  no  limit  to  the  pressure  of  water  that  may  be  used,  norfle 
distance  it  may  be  forced  without  loss  of  power,  beyond  that  due  to  its 
friction  along  the  pipes.  The  same  water  pressure  is  also  applicable  to 
work  pamps  and  rotary  engines  for  hauling,  &c.,  and  other  requirementB 
in  the  mine,  at  a  distance  from  the  engine  power. 

In  cases  where  there  is  a  Ml  of  water,  say  of  100  pounds  pressure,  it 
can  be  ^intensified"  by  a  self-acting  machine  to  400  pounds  pressure,  to 
work  the  coal-cutter,  but  sacrificing  three-fourths  of  its  bulk,  which  is 
set  free. 

In  arranging  the  engine  and  pumps  required  to  make  a  ^'continnoas 
stream"  of  water  pressure  for  working  these  machines,  it  is  preferable 
to  have  two  steam  cylinders,  so  that  there  be  no  dead  center.  They  are 
constructed  to  work  one,  two,  or  four  machines.  Pipes,  if  for  one 
machine,  are  of  2-inch  bore,  wrought  iron,  a  superior  quality  of  gas 
pipes  strong  enough  to  stand  500  pounds  pressure,  and  are  supplied  at 
^.  M.  per  yard.  These  pipes  are  screwed  together  in  the  ordinary  man- 
ner, and  adkpt  themselves  readily  to  the  irregulfurities  of  the  floor  of  the 
mine.  A  flexible  pipe  Ij^inch  bore,  suitable  for  the  same  pressoie, 
allows  the  machine  to  traverse. 

The  oost  of  each  self-acting  coal-cutting  machine  as  here  described, 
without  its  anchor-prop,  traverse  chain,  or  pipes,  is  £125. 

This  self-acting,  hydraolio,  coal-cutting  machine,  or  *^iron  man,"  which 
has  now  been  two  years  at  work,  does  not  dispense  with  the  labor  of  the 
miner,  but  performs  for  him  the  undercutting,  which  is  a  most  laborionB 
operation,  either  in  the  end  or  face  of  coal,  and  in  a  more  efficient  and 
economic  manner  than  he  can  do  it  himself  The  coal  so  operated  on  by 
the  machine  does  not  fall  forward  when  becondng  detached  from  tlM 
roof,  but  settles  on  the  lower  bed.  thereby  avoiding  serious  accidents. 
It  is  claimed  that  the  saving  in  coal  alone  more  than  pays  fbr  the  outlay ; 
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1  that  it  is  practicable  to  cut  with  the  most  perfect  ease  into  the  floor 

the  mine,  thns  preventing  aU  waste  of  coal  whatever. 

Che  size  of  the  coal  is  improved,  the  amount  of  slack  is  considerably 

laced,  and  a  single  seam,  it  is  said,  will  yield  more  by  one  thousand 

IS  of  coal  per  acre  than  when  worked  by  hand  labor  in  the  usual 

nner. 

COAL-CUTTINa  MACHINE  OF  MESSES.  JONES  AND  LEVICK. 

Chis  machine  may  be  described  as  a  contrivance  for  holding  and 
Luging  a  miner's  pick  so  as  to  undercut  a  coal-seam  nearly  as  it  is  done 
hand.  It  is  actuated  by  compressed  air,  and  is  mounted  on  a  car- 
go or  truck  with  four  wheels,  with  an  extended  cast-iron  platform  in 
>  rear  for  the  man  who  works  the  machine.  A  crank-pin  on  a  fly- 
eel  actuates  two  bevel- wheels  for  moving  the  machine  back  or  for- 
rd  on  the  rails  of  the  gallery. 

Che  handling  of  this  machine  is  very  simple.  The  workman  on  the 
btform  turns  a  wheel  so  as  to  bring  the  pick  into  the  prox)er  direction ; 
then  opens  a  cock  admitting  compressed  air  into  the  cylinder  by 
rking  the  slide  with  a  lever.  The  machine  being  thus  set  in  motion, 
fl  merely  requisite  to  move  it  forward  to  follow  up  the  work  done  by 
)  pick.  The  air,  on  leaving  the  cylinder,  escapes  freely  into  the 
Uery. 

^e  subjoin  the  rei>orted  results  of  experiments  made  by  this  machine 
two  mines  in  England : 

[n  the  High  Eoyd  colliery,  in  a  hard  coal,  and  in  a  gallery  in  which 
)  rails  were  in  a  bad  state,  with  an  air  pressure  of  from  2  to  2^ 
nospheres  and  70  to  80  blows  per  minute,  the  average  hour's  work 
the  machine  was  a  channel  from  8°'.20  to  9°^.15  long  and  from  0^.90 
1™.00  deep,  including  stoppages.  The  width  at  the  bottom  was  0™.037, 
i  on  the  face  0n>.08.  During  10  hours'  consecutive  work  the  work 
xluced  by  this  machine  was  equal  to  that  of  20  miners  during  the 
ne  time;  and  it  appears  that  the  consumption  of  air  is  equal  to  about 
lorse-power., 

firth's  patent  COAL-CUTTING  MACHINE. 

Fhis  is  also  a  percussive  machine,  and  is  worked  by  compressed  air. 
is  mounted  upon  wheels  which  run  upon  raUs  on  the  floor  of  the 
ne.  A  pick  is  attached  at  the  forward  end  of  the  machine  to  the 
rer  end  of  a  vertical  shaft,  and  a  horizontal  swing  or  sweep  is  given 
it  by  means  of  arms  and  levers  connected  with  the  piston-rod.  In  its 
m  and  mode  of  operation,  this  machine  somewhat  resembles  the  pre- 
ling.  Some  improvements  in  this  machine  have  been  reported  re- 
itly.  It  is  stated  to  be  working  in  the  seam  known  as  the  '^  Little 
al,*'  which  is  2  feet  8  inches  thick,  and  to  have  under  cut  a  face  of 
}  yards  in  length  to  a  depth  of  3  feet,  using  a  new  form  of  the  pick 
lich  removes  the  dirt  as  it  proceeds. 

Mr.  Firth  has  also  recently  invented  a  method  of  fitting  picks  with 
ivable  cutting  points.  It  is  the  general  custom  to  work  picks  with 
ints  solid ;  that  is,  the  point  and  pick  in  one  piece.  By  this  arrange- 
mt  it  becomes  necessary  to  take  the  whole  pick  out  of  the  pit  when- 
BF  blunted,  in  order  that  it  may  be  sharpened.  The  improvement 
[isists  in  making  a  boss  on  that  part  of  the  pick  nearest  the  point.  In 
is  boss  is  a  socket  of  any  suitable  shape,  by  preference  a  circidar  taper 
sket,  the  loose  point  being  cottered  into  tide  socket  agdin^Xi  ^  \k\^/(^  ^1 
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India-rabber,  or  other  suitable  sabstanoe,  at  tiie  bottom  of  flie  sodcet  or 
aronnd  the  oateredgeof  the  socket,  so  that  when  the  blow  is  given  some 
part  of  the  strain  is  taken  off  the  point.  The  edge  of  the  mxiksA  ib 
brought  as  close  as  possiUe  to  the  point,  for  as  the  socket  most  enter 
the  groove  made  in  the  coal,  and  mnst  be  dear  of  the  top  and  bottmii 
of  the  groove,  and  as  in  some  cases  the  groove  is  not  more  than  one  and 
three-qnarter  mches  in  height,  it  will  be  readily  seen  that  the  closer  the 
socket  is  to  the  point  the  greater  the  resisting  strengUi  of  the  point 

hubd's  ooix-oumNa  kaghinb. 

Mr.  F.  Hnrd,  of  Bochdale,  England,  has  invented  another  form  of  coal- 
cutting  machine,  in  which  a  nnmber  of  steel  cutters  or  teeth  are  placed 
on  an  endless  chain  or  band  moving  longitudinally  around  a  long  ann. 
The  invention  is  claimed  to  consist*  in  cutting  horisontaL  longitudinal, 
radial,  and  diagonal  grooves  in  the  coal  or  other  mineral  to  oe  excavated, 
by  means  of  a  series  of  link  stocks  containing  the  cutters,  whidi  an 
joints  together  in  such  a  manner  that  no  rivets  or  connecting  pins  are 
required.  This  series  of  cutters  passes  round  a  puDey  mounted  in  a 
radial  arm,  and  around  a  toothed  wheel  fixed  to  a  shm  which  fits  in  a 
telescope  frame,  to  increase  or  reduce  its  length;  the  radial  arm  is  pro- 
vided with  srooves  which  support  the  back  of  the  cutter  stocks,  and  rae- 
vent  them  mm  being  drawn  out  of  the  groove  in  the  radial  aruL  13m 
toothed  wheel  ma^  be  driven  to  give  motion  to  the  cutters  by  an  improved 
motive-power  engine,  or  it  may  be  driven  in  any  other  convenient  man- 
ner. 

Thepositionof  theradial  arm  is  changed  so  as  to  give  the  requiredcutlj 
a  worm  fixed  to  the  outer  shell  of  t2ie  telescope  shaft,  and  a  cam  fixed  to 
the  driving  wheel ;  this  cam,  by  a  lever  and  catch,  turns  the  worm  at  inter- 
vals, and  thus  advances  the  cutters  to  the  extent  required.  The  engine  con- 
sists of  an  oscillating  cylinder  to  which  the  compressed  air  or  other  elastic 
fluid  is  admitted,  and  from  which  it  is  exhausted  through  two  or  more 
ports,  the  oscillation  of  the  cylinder  causing  the  ports  to  be  opened'aDd 
closed  at  the  proper  times  without  the  aid  of  eccentrics  or  valves  for 
giving  the  requisite  to-and-fro  motion  to  the  piston  and  piston  rod,  which 
latter  is  connected  to  the  crank  pin  in  the  fly-wheel.    The  engine  can 
be  reversed  by  two  double  taps  placed  in  the  passages  leading  to  and 
from  the  ports,  which  taps  are  connected  and  worked  simultaneondy  by 
levers  or  geariug.    The  cutting  apparatus,  and  the  engine  by  which  it  is 
driven,  are  connected  to  a  bracket  which  fits  on  a  screws  pillar,  and  it 
is  raised  or  lowered  by  gearing  connected  to  the  engine,  and  which  gear- 
ing reverses  the  direction  of  motion  up  or  down  by  changing  the  posi- 
tion of  the  wheels.     The  bracket  also  supports  two  shafts  with  two 
eccentrics  for  acting  on  surface  clips,  one  to  secure  the  bracket  in  the 
posijtion  required,  and  the  other  to  secure  the  radial  arm.    An  apparatus 
for  compressing  air  is  also  included  in  the  invention.    It  consists  of  & 
series  of  pump  barrels,  the  pistons  of  which  are  worked  by  a  diagonal 
disk  or  other  equivalent;  this  disk,  or  its  equivalent,  is  driven  by  steam  or 
other  power,  and  the  pump  barrels  are  all  united  to  the  air  receiver.    As 
the  pressure  increases  in  the  receiver,  the  piston  rods  are  disconnected 
in  succession  from  the  driving  disk,  or  its  equivalent,  until  the  fiual  com- 
pression is  obtained  by  the  last  pump  barreL    The  pumping  apparatus 
is  placed  in  a  water  course  to  keep  the  barrels  cooL 

An  idea  of  the  form  and  operation  of  the  cutting  machine  may  be  ob- 

- — 

*  Desoribod  with  dnwiags  complete  in  the  Collleiy  Goaidiaa,  Norember  19, 1809. 
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taioecl  fitim  the  annexed  fignres,  abowing  amachine  desired  for  vorkiog 
in  Tery  narrow  seams.    The  first  is  a  plan,  and  shovs  the  principal 


Hnrd'a  Coal-oattiug  msohine. 
part  of  the  fraiaajj  of  the  machine  vith  its  long  arm  «*  reaching  forwnrd 
and  carying  the  cotters  e  e,  by  which  the  groove  is  cnt  in  the  coaL    Steam 
or  compressed  air  is  admitted  through  the  pipe  w  to  the  cylinder  b,  in 
which  a  piston  moves  back  and  forth  and  gives  motion  to  the  fly-wheel  c. 

The  arm  is  controlled  by  a  tangent  screw  working  in  a  segment  of  a 
wheel,  the  outlines  of  which  are  shown  between  i  and  %'.  By  means  of 
this  screw,  moved  by  a  crank  at  the  side  of  the  cylinder  b,  the  arm  can 
be  thrown  to  one  side  or  the  other.  It  has  a  horizontal  sweep  of  three 
feet  or  more,  carrying  the  cnttera  with  it,  as  shown  in  the  figare,  each 
tooth  in  saccesslon  cutting  or  scraping  off  a  little  of  the  coaL  Alternate 
teeth  are  different,  one  cutting  a  double  groove  and  leaving  a  little  ridge 
or  tongne  which  the  next  too£  cnts  away.  The  cutter  stodts,  into  which 
the  cutters  e  e  are  set  and  held  by  a  screw,  are  linked  together  in  a  peca- 
liar  manner  withoat  rivets  or  pins,  afi  indicated  in  the  figure,  which  shows 
only  two  of  the  teeth  in  the  sockets.  One 
socket,  by  means  of  the  hook-like  or  curved 
connections,  holdstothe  next, and  thas  form 
a  chain  which  slides  in  the  groove  of  the c, 
arm.  The  figure  also  shows  a  portion  of  one  ^ 
side  of  the  end  of  the  arm,  holding  the  pul- 
ley upon  which  the  chain  of  cutters  turns. ;  .  ,  , 
By  means  of  a  screw  and  lock-nut  this  pulley  iuay  6e  thrown  outward 
to  take  np  the  slack  of  the  chain. 

This  apparatus  is  reported  to  be  working  in  a  20-inch  seam,  and  mak- 
ing a  semi-circalar  sweep  of  6  feet  6  inches  infonrminntes,  withonly25 
poands  pressure  on  a  Sinch  cylinder  with  six  inches  stroke,  cutting  a 
groove  of  1^  inch.  The  weight  of  the  machine  is  nearly  four  hnndred 
ponods.  Mr.  Hard  has  also  made  a  machine  to  be  worked  by  hand, 
which  is  much  lighter. 

BBBAKINa  DOWS  COAX.  BT  HTDBATILIO   PBESSURB. 

As  it  is  exceedingly  diEQcnlt,  if  not  impossible,  to  secure  perfect  ven- 
tilation in  all  parts  of  coal  mines  so  as  to  effectually  dilute  the  combusti- 
ble gases  and  render  them  inexplosive,  it  becomes  very  important  to  dis- 
pense with  the  nse  of  gunpowder^  the  explosion  of  which  not  only  fills 
the  workings  with  smoke  and  \'itiates  the  air,  but  frequently  ignites  the 
fire-damp.  It  is  the  opinion  of  one  of  the  inspectors  of  mines  in  Eng- 
land that  half  the  explosions  of  fire-damp  are  traceable  to  firing  shots, 
and  that  a  vast  number  of  accidents  from  falls  of  roof  are  caused  by  the 
ghattered  condition  of  sliale-roofa,  after  blasting  to  the  extent  no^  vruv 
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ticed.  In  dangerous  coal-seams  it  is  olearly  ^Bm>ng  to  use  goapowdery 
and  it  is  perhaps  a  mistake  under  any  drcumstances.  The  eieeplioiiB 
are  thought  to  be  rare,  while  the  accounts  of  £Atal  accidents  afire  nume- 
rous.* Wherever  mush  powder  is  used  in  getting  down  the  ooaL  tte 
Yidue  of  the  coal  is  much  lessened.  It  is  a  well-km>wn  fieiet  in  Tgnp^Mwi 
that  the  least  capable  men  in  any  colliery  use  the  most  powder,  and  u 
a  consequence  the  coal  which  they  mine  is  less  valuable  thsm  that  thnnrn 
down  with  less  consumption  of  powder,  by  skillM  and  experienced  mi- 
ners. Again,  in  some  cases,  coal-seams  th^nselves  have  been  ignited 
by  the  use  of  powder. 

All  these  objections  to  the  use  of  powder  have  rendered  a  snbstitate 
very  desirable.  Mr.  Samuel  P.  Bidder,  jr.,  of  England,  proposes  to  use 
the  force  of  a  hydraulic  press,  and  has  experimented  with  a  machiiM 
constructed  for  the  purpose.  The  machine  that  he  exhibited  in  modd 
at  the  Institution  of  Civil  Engineers  is  described  as  follows  :f 

The  principal  machine  oonsisto  of  »  •mall  hvchanlic  nroaBy  weiglihig  about  60  Iba, 
and  of  15  tons  power.  To  this  prow  is  attached  a  pair  of  steel  tension  atraps,  bent  in 
^e  form  of  a  tnnine-forky  and  which  are  connected  with  the  press  by  a  collar.  At  the 
end  of  these  straps  is  first  placed  a  clearance  boz^  aboot  4  inches  long,  and  npon  each 
side  of  the  straps  expanding  pieces,  (also  made  of  steel,)  which  exert  a  preaanre  at  tiie 
sides  of  the  holCi  and  are  15  inches  long.  The  points  of  a  pair  of  twin  wedges,  15 
inches  by  3  inches,  constitntinff  one  wedfie,  are  tnen  inserted  In  the  expanding  piece, 
and  the  machine  is  fixed  in  the  hole.  The  nydraolic  press,  (having  been  already  charged 
with  abont  three  pints  of  water,  which  may  be  oaed  over  and  over  again  without  loes,) 
is  then  worked  by  a  man  by  means  of  a  smaU  handle,  and  the  ram  mm  the  blinder  is 
forced  out,  thns  driving  np  the  pair  of  wedges  bstween  the  expanding  pieoea^  giving  a 
lateral  extension  of  about  3  inches.  This  not  being  in  all  cases  suiBcient  to  bring  down 
the  coal,  the  press  is  withdrawn,  and  the  relief-valve  opened,  thereby  aUowmg  tiie 
water  to  return  to  the  reservoir.  A  second  wedge  is  then  inserted  beiween  the  tiro 
twin  wedges  by  means  of  a  small  rod,  flv^-ei^tfaa  of  an  inch  in  diameter,  and,  theprew 
being  agiun  connected,  this  wedge  is  driven  nome  in  the  manner  before  described.  By 
this  means  an  additioxial  expannon  of  3  inches  is  obtained,  making  a  total  expaoaion 
of  6  inches,  which  in  most  cases  is  found  sufficient;  but  a  third  weoge  can  be  applied^ 
if  necessary,  and  the  expansion  thus  increased  to  any  reasonable  extent.  In  this  man- 
ner as  much  as  10  or  12  cwts.  of  coal  have  been  brought  down  in  ten  minutes. 

The  drilling  apparatus,  the  principal  part  of  the  machine,  consists  of  a  screw  4  feet 
by  1^  inches  in  diameter,  to  the  end  of  which  is  attached  the  drill.    The  fulcrum  for 
taking  the  resistance  of  the  screw  is  obtained  by  inserting  a  bar  of  iron  in  the  coal  at 
the  side  of  the  place  selected  for  the  hole  which  tho  machine  has  to  drill.    Tliis  small 
aperture  is  made  by  punching  with  the  ordinai]y  instrument  a  hole  10  inches  deep  and  1 
inch  in  diameter,  and  the  time  occupied  in  making  this  preparation  is  usually  about  four 
minutes.    The  small  bar  for  taking  the  resistance  of  tne  screw  is  then  inserted,  and  it 
may  either  be  fixed  at  the  side  or  in  the  face  of  the  coal,  as  the  case  may  require.   The 
screw  is  then  adjusted  to  this  bar,  and  the  drill  driven  in  the  coal  by  a  man  tamiDg 
the  handle  at  the  end  of  the  screw.    The  time  occupied  in  drilling  this  hole  for  the 
machine,  3  inches  in  diameter  and  3  feet  6  inches  deep,  is  from  10  to  15  minuteA,  accord- 
ing to  the  hardness  of  the  strata ;  and  if  it  is  necessary  to  drill  the  hole  in  such  a  posi- 
tion that  the  rotary  motion  of  the  handle  by  which  the  screw  is  propelled  cannot  be 
obtained,  a  ratchet  may  be  used,  so  that,  under  any  circumstances,  no  difficulty  can  ^ 
felt  in  procuring  the  required  motion. 

*  Another  sad  illustration  of  the  carelessness  of  some  miners,  notwithstanding  tb^ 
knowledge  they  have  of  the  perils  to  which  they  are  subjected  in  the  pursuit  of  tb^i^ 
daily  avocations,  is  furnished  by  a  shocking  calamity  wliich  occurrea  at  the  Astl^^ 
Deep  Pit,  Dukinfiold,  on  Thursday  evening  last  week,  and  the  cause  of  which  has  sio^ 
been  ascertained.    Certain  parts  of  tho  pit  are  known  to  be  strongly  charged  with  g^ 
and  the  colliery  regulations  very  properly  prohibited  blasting  in  consequence.    In  spit^ 
of  the  rule,  however,  and  well  knowing,  as  they  must  have  done,  the  awful  risk  t^ 

fired 

their  ^ 

seven  others  have  also  been  hurried  into  eternity.  One  of  these  men  had  "^een  warned 
before  the  magistrates  of  the  consequence  of  neglecting  the  precautions  prescribed  iP 
the  rules  only  a  few  months  ago.  The  inquest  was  on  Saturday  formallv  opened  an^ 
9^ouTned.^Colliery  Guardian,  Mar(^  II,  im,  .^    r— 

t  Mining  Journal,  June  12, 1869. 
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The  first  trial  of  the  machiBe  was  made  at  a  pit  hel<ni|[ing  to  the  North  Staffordshire 
Coal  and  Iron  Company,  (Limited  J  at  Talke-o -th'-Hill,  in  a  heading  in  what  is  called 
the  £ight-feet  Banbury  seam  of  coal,  at  a  depth  of  350  yards  from  the  surface,  and  onder 
ordinary  working  circumstances,  so  far  as  the  place  selected  was  concerned. 

Considerable  difficulty  is  always  found  in  lairly  testing  a  machine  under  such  cir- 
cumstances as  these,  but,  notwithstanding  every  disadvantae<$,  the  hole  for  the  ma- 
chine was  drilled  and  about  4  tons  of  coal  brought  down  in  §5  minutes.  Mr.  Higson 
asked  a  workman  in  charge  of  the  place  how  long  it  would  have  taken  him  to  have 
drilled  the  hole  and  fired  the  shot  according  to  the  present  system  of  blasting,  and  he 
considered  that  an  hour  would  be  required  for  the  purpose,  and  a  pound  of  gunpowder 
used,  at  a  cost  of  5d.  The  superiority  of  the  machine  was,  therefore,  evidenced  by  the 
saving  of  35  minutes  in  time  and  5d.,  the  cost  of  powder,  and  the  work  was  done  with- 
out the  smallest  dan«)r  to  any  one.  Two  further  trials  of  the  machine  were  made  in 
other  parts  of  the  workings,  in  both  the  Seven  and  Eight-feet  seams,  with  results  equally 
satisfactory.  The  mode  of  using  the  machine  in  the  working  of  ooal  would  be  to  pro- 
vide each  set  of  colliers  with  a  pair  of  steel  tension  straps,  and  the  machine  could 
easily  be  carried  about  by  a  manlike  a  double-barrelled  gun  under  his  arm  frt>m  place 
to  place.  It  would  thus  be  necessary  to  have  only  one  press  for  a  large  number  of 
these  places;  the  entire  cost  of  the  machinery  is  very  smalL 
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CHAPTEE  LXXL 
TRAMWAYS  AND  WAGONS. 

mines  increase  in  depth  and  extent,  the  cost  of  sinking  and  main- 
Lg  shafts  is  mnch  increased,  and  it  is  no  longer  economically  pos- 
to  keep  several  hoisting-shafts  in  operation.  It  is  therefore  neces- 
X)  confine  the  hoisting  to  one  central  shaft,  which  thus  becomes  the 
outlet  of  a  constantly  extending  system  oi  nndergroond  tramways, 
which  the  minerals  or  d6bris  are  conveyed  to  the  shaft  in  order  that 
may  be  raised  to  the  surface.  As  the  work  of  extraction  of  Uie  ore 
Eil  progresses,  the  distance  of  the  mineral  from  the  shaft;,  especiidly 
llieries,  is  constantly  increasing,  being  in  some  of  the  Eoropean 
ries  as  mach  as  4,500  feet  or  more,  and  it  is  thus  become  a  very  im- 
nt  item  in  the  expense  of  mining  to  move  the  mineral  to  the  shaft, 
also,  when,  as  is  common  in  Galifomia  and  Nevada,  veins  are 
Led  by  long  tunnels,  the  tramming  or  underground  transportation 
)  a  serious  item  of  the  cost  of  getting  the  mineral  to  the  surface, 
t  is  important  to  detormine  the  best  forms  and  sizes  of  the  wagons 
xacks  to  boused. 

TRASOUNG  AND  TRAJUL  WAGONS  IN  OALIFOBNIA. 

ry  little  attention  has  been  given  in  the  mines  of  the  west  to  this 
ct  of  tramming.  The  forms  of  wagons,  or  ^^  cars,"  as  they  are  usually 
1,  are  almost  as  numerous  as  the  mines  in  which  they  are  used, 
tneral,  they  are  made  of  wood  (there  are  some  of  iron)  banded  with 
and  are  supported  upon  small  cast-iron  wheels,  running  ui>on  axles 
d  simplest  form.  The  size  varies  with  the  size  of  the  tunnels,  but 
veT  larger  than  a  man  can  manage  with  ease  when  loaded,  except 
I,  as  at  the  Mount  Diablo  coal  mines  in  California,  horses  are  em- 
k1  for  the  haulage.  These  coal  mines  perhaps  present  the  best 
iples  of  underground  tramming  upon  the  Pacific  slope, 
e  average  distance  of  underground  hauling  at  these  coal  mines,  is 
perhaps  not  far  from  one-third  of  a  mile,  lliis  distance  varies,  of 
le,  in  the  different  mines,  and  in  different  parts  of  tiie  same  mine, 
maximum  distance  of  underground  haulage  is  in  the  old  or  upper 
£  Diamond  gangway,  which,  from  its  face  to  the  mouth  of  the  tunnel, 
w  about  4,200  feet.  This  tunnel  is  about  400  feet  long,  before 
ling  the  coal,  and  extends  for  the  remainder  of  the  distance  on  the 
and  is  constantly  being  worked  further.  The  haulage  upon  the 
ontal  tramways  is  done  by  horses  at  an  average  cost  of  not  less 
fifteen  cents,  and  probably  as  great  as  twenty  cents,  per  ton  per 

e  sizes  of  cars,  tracks,  &c.,  vary  considerably  in  the  different  mines, 
he  tracks  are  all  alike  in  their  construction,  being  made  by  spiking 
it  strap-irom  rail  upon  wooden  stringers  supjtorted  on  wood  cross-ties, 
ht  I-rail  would  be  a  decided  improvement.  The  cars  at  moat  Q>i\iEi^ 
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mines  have  to  be  made  so  that  they  can  be  used  not  only  on  a  tawizontd 
roadway,  bat  also  upon  an  mcline.  They  are  therefore  biult  higher  bdiind 
thanin  front,  in  order  to  prevent  the  coal  from  falling  back  out  of  ^ 
fiill  cara  as  they  ascend  tiie  slope.  At  the  Mount  Hope  b1(^m,  leading  to 
the  lowest  level  of  the  Black  Diamond  mines,  and  pitching  at  an  angle 
of  37<^  16'  to  the  south,  the  cars,  built  of  wood  and  sometimes  of  sh^ 
iron,  have  the  pillowing  interior  dimensions:  Length,  6  feet  6  inches; 
width,  2  feet  5  inches ;  depth  in  firoot,  2  feet  5  inches ;  depth  at  rev 
end,  2  feet  11  inches.  The  width  of  track  is  abont  36  inches.  Th^se 
cars  hold  abont  a  ton  of  coid  and  they  are  drawn  np  the  slope  by  s 
steam  winding  engine.  Some  details  conceming  this  hoisting  wilt  be 
given  beyond. 

TBAmmfG  trPOH  the  OOMBTOOE  JjODS. 

The  annexed  figure,  drawn  to  one-tvcoitieth  of  the  Itall  mxe^  sbowstiie 
construction  of  a  damping  car,  made  of  wood,  designed  to  nmoqnaJlyw^ 
CD  a  horizontal  track,  upon  a  steep  incline,  or  apou  the  anr&oe.    It  i« 

the  form  aaed  bosh 
years  since  at  Ae 
Ophir  mine,  oa  flie 
Comstock  lode.  Ilie 
body  of  the  oar  is  sup- 
ported a  littto  forwBri 
of  its  center  npon  the 
extreme  end  of  « 
strong  frame  which 
tnms  upon  a  oentid 
pivot  and  reets  apM 
T._  n     r    ■    ^■    I  1.  a.         ,.  ft  lowcrftame  oT tTOck, 

DcnipiBg  Cm  for  molmed  d«fl  or  pdlary.  carrying       the       low 

wheels.  This  arrangement  for  turning  the  car  upon  a  pivot  allows  il3 
load  to  be  dumped  on  either  side  of  the  raised  track  at  the  dnmp-pile  of 
ore,  or  at  the  attle-heap.  The  forward  end  is  closed  by  a  flap^oor 
opening  outward,  suspended  on  an  iron  rod,  extending  from  one  side 
of  the  car  to  the  other.  The  back  end  of  the  car  and  half  its  lengti  on 
top  are  closed  with  planks,  secured  by  strong  iron  straps. 

UKDEEGBOTTND  TRAMMING  ABBOAD. 

The  next  figure  represents  the  tnnnel  car  nsed  at  Freiberg,  SaxoDj. 
The  load  is  sastaiDed 
npon  the  axles  by  a 
timber  extending  longi- 
tudinally in  the  cental 
under  the  car. 

The  wheels  are  (rf 
good  size,  and  the  oatti 
ends  of  their  axles  an 
supported  by  the  heaTj 
iron  bands  depending 
&om  the  side  of  the  bos. 

The  next  figure  will 
recall  to  the  minds  of 
those  who  have  visited 
the  Freibffl'g  mines  the 
"  bund,"  or  dog,  boooib- 
monly  employed  in.  that  diatiiiAi.    1^  \a  of  wood,  bound  with  iron,  and 
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«OD8tnicte4  of  snob  a  Bize  aa  to  be  managed,  wben  loaded,  by  a  single 
man.  The  axles  are  fixed,  and  the  car  is  turned,  irlien  necessary,  by 
tUting  it  so  aa  to  lift  the  forward 
axle  and  leave  the  weight  resttog 
on  the  two  larger  wheels  only.  , 
These  dogs  are  particalnrly  asefal 
in  mines  where  tracks  have  not 
been  laid.  Their  broad  wheela  ena- 
ble tbem  to  go  tbroagh  ordinary 
galleries,  or  over  the  inequalities  of  ' 
the  surface.  They  are  generally, 
however,  ran  on  strips  of  boards, 
or   ways   otherwise    prepared,   to 

diminish  the  labor  of  the  miners  --^  -   -- 

propeUing  them. 

The  rapidly  increasing  production  of  the  coat  mines  of  Great  Britain 
and  the  Continent  has  necessitated  great  improvements  in  the  methods 
of  transportation  nndergTonnd,  The  wagons  used  for  the  pmpose  and 
th«r  running  gear  are  no  longer  roQghly  and  rudely  constructed,  but 
are  made  with  great  cara  The  wheels  are  accurately  made,  well  bored, 
and  fitted  with  carefully  turned  axles,  and  these  ore  kept  well  lubricated 
by  grease-boxes,  so  as  to  prevent  loss  of  power,  wear,  and  fHction. 

In  France  and  Belgium  a  few  years  since  a  plain  flat  rail,  set  on  edge 
and  tightly  wedged  into  the  cross-ties  or  chairs,  was  preferred  to  any 
other.  The  size  of  the  iron  depended  upon  the  weight  to  be  sustained. 
For  oars  carrying  500  kilogrammes,  0  .055  by  0'°.011  was  sufficient; 
but  if  the  track  was  to  be  nsed  for  a  long  time,  heavier  iron  was  pre- 
ferred. The  width  of  track  was,  and  is,  in  genenil,  from  ©"".OO  to  0™.80. 
At  the  Blanzy  collieries,  where  the  oars  carry  about  1,000  kUogrammes, 
{one  ton,)  the  width  is  0<».80,  and  the  flat-bar  rails  measure  O'o.O?  by 
0".02. 

At  the  Anzin  collieries  it  is  fonnd  advantageous  to  nse  iron  cross-ties, 
with  chairs  welded  or  rivetod  to  the  ends,  in  preference  to  cross-ties  of 
wood.  Bails  with  a  rounded  summit,  and  thicker  at  the  base  than  the 
top,  were  in  use  there  in  preference  to  the  square-edged  rail,  but  these 
have  in  turn  given  place  to  a  light  I-rai1.  It  was  calculated  by  Burat 
in  1861  that  the  tramways  at  Anzin,  0".CO  wide,  and  with  cross-ties  of 
iron  at  distaocea  of  0™.8O,  did  not  cost  over  five  francs  per  lineal  metre. 

But  great  improvements  have  been  made  since  that  time,  and  in  the 
SappMment  au  MattJriel  des  Houill^res,  Professor  Burat  states  that  the 
contusions  arrived  at,  after  very  caretul  investigations  of  the  methods, 
are :  1.  That  the  narrow-gauge  tracks,  those,  for  example,  of  O^.IKI,  are 
the  most  desirable.  2,  That  the  flat  rails  and  bar  rails  on  edge  should 
be  abandoned  for  rails  presenting  at  least  two  centimetres  of  bearing 
soriace  to  the  wheels.  3.  That  ^e  charges  for  the  cars  should  not  be 
greater  than  400  kilogrammes,  net  weight,  in  order  that  the  attendant 
may  easily  turn  the  car  on  curves  of  short  radins,  or  put  it  upon  the 
track  in  case  of  its  running  ofi'.  Light  I-rails  are  in  use  in  some  of  the 
collieries,  as  well  aa  the  method  of  oiling  known  as  fivrard's,  by  means 
of  an  oil-box  placed  in  a  hollow  axle. 

SBU-LUBBIOATINa  AXLES. 

fivrard's  contrivance  is  described  in  the  reporta  npon  the  Paris  Exposi- 
tion. It  is  dengned  to  supply  oil  in  moderate  and  regular  quantities  to  the 
foonials  «r  beuings  of  the  wheels  of  wagons  fbr  ondergronn^  l'ra.'Qv'a^\i%i 
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and  for  excladiug  all  grit  and  dirt  from  tbe  bearing  Bqffooes.  The 
wheels  are  sapported  by  joamals  J  J,  vorking  in  a  hollow  cylinder  «r 
twx  a  extending  across  tiie  bottom  of  the  car.  This  cylinder  is  calibered 
nt  each  end,  for  ODe-third  of  its  lengtli,  for  the  reception  of  the  jonnial. 
The  middle  third  of  the  cylinder  is  left  roagh,  aad  receiveB  an  oU-boi, 
which  may  be  filled  throagh  a  bole  ia  the  cylinder,  closed  by  a  acre*  i, 
with  a  oonical  point,  which  enters  the  oil-box  and  nearly  closes  de  hole 
in  it,  leaving  only  a  small  opening,  throagh  which  oil  can  exude  in  small 
quantities  wh«Lever  a  babble  of  air  enters.  The  joamals  are  retained 
in  their  places  by  caps  o  o,  fixed  to  the  truck  aud  fitting  otbt  the  ends 
of  the  cylinder  and  catching  upon  a  shoolder  left  upon  the  joonuL 


£-mxdk'a  Self-lDbricating  A^o. 

Axles  of  this  kind  osed  apon  wagons  at  the  mines  of  the  YicoigM 
Company  consnme  a  decilitre  of  oil  in  mnniDg  tm  aggregate  distance  of 
160  kilometres — abont  62  miles.    Oil  is  renewed  every  fortnight. 

M.  ^vrard,  in  his  descriptioQ  in  detail,*  states  that  a  car  with  its  two 
axles  did  not  consume  more  than  three  decilitres  of  oil  in  22  days'  nm- 
ning,  the  total  distance  run  having  been  448  kilometres. 

mnce  the  Exposition  of  1867  a  commission  of  mining  engineers  bai 
been  organized  in  Belgium  for  the  porpose  of  studying  the  different 
forms  of  cars  and  tramways  in  use  in  the  coal  basins  of  the  north  at 
France  and  in  Belgium,  The  car  designed  by  M.  Parent  has  been  in- 
troduced in  many  of  the  mines  of  the  Anzin  company,  and  appears  to 
give  great  satisfaction.  The  body  is  rectangular,  l".!©  long,  0".778 
wide,  and  0".57  deep;  capacity,  five  hectolitres.  The  body  is  made  of 
iron,  two  millimetres  thick  for  the  sides  and  four  miUmetres  for  the  bot- 
tom. The  total  weight  of  the  car,  with  wheels  of  wrought  iron,  is  190 
kilogrammes,  and  with  cast-iron  wheels,  210  kilogrammes.  They  cost  96 
franca  each,  with  cast  wheels,  and  102  fraocs 
with  the  wrought-iron  wheels.  These  wrought 
wheels  are  stamped  from  a  single  piece  of  iron, 
are  0"  .28  in  diameter,  and  weigh  8  kilogramme 
each.  They  are  m  uch  lighter  aud  less  liable  U> 
break  than  the  cast-iron  wheels. 

At  the  Ohazotte  collieries,  M.  Max  fivnird 
has  adopted  the  Pagat  whe^  and  axle.    1^ 
]  is  a  broad-&ced  wheel  of  small  diameter,  tbe 
f  form  and  construction  of  which  may  be  beet 
I  i  understood  by  reference  to  the  annexed  fignre, 
'■^  which  is  a  section  through  the  center,  shoving 
the  end  of  the  axle  and  the  oil-box.    This  oil- 
box  appears  to  be  the  chief  merit  of  this  wheel 
The  end  of  the  axle  protrudes  within  it,  and 
the  wheel  is  held  in  place  by  a  simple  spiing 
linchpin  inserted  through  one  of   the  large 
holes  made  in  the  hub  to  permit  the  introdot 
tion  of  the  grease  from  time  to  time.'   Theee 
Pagat  Wheel  and  OU-boz.    two  oi>eniug8  are  closed  by  corks  e  a  only.   A 

*  In  Bunt'k  MaUiieL  dea  Hoamte«»— «iippUmeiit,  lB6&i  pp.  U-14, 
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hard  grease  or  tallow  is  used,  and  is  inserted  by  means  of  an  injector. 
When  by  movement  of  the  wheel  the  axle  warms  a  little,  the  grease 
slowly  melts  and  runs  into  the  bearing  so  gradually  that  it  need  not  be 
r^iewed  oftener  than  twice  a  week. 

According  to  M.  £vrard  this  box  once  filled  with  grease  is  sufficient  for 
nmning  a  distance  of  sixteen  kilometres.  It  holds  128  grammes ;  the 
grease  costs  52  francs  per  100  kilogrammes,  and  the  expense  per  ton,  per 
kilometi!e,  is,  consequently,  for  the  four  wheels  of  a  car.  0^.0455.  These 
wheels  are  used  under  an  oval  tub  car,  the  capacity  oi  which  is  limited 
to  340  kilogrammes. 

At  Blanzy.  the  cars  are  rectangular^  expanded  over  the  wheels ;  carry 
a  charge  of  oOO  kilogrammes  and  weigh  230  kilogrammes.  The  wheels 
turn  upon  the  axles,  and  the  axles  turn  in  boxes  SsieA  to  the  body  of  the 
car. 

USB  OP  SMALL  TEAM-WAGONS. 

In  South  Wales  it  has  been  argued  that  small  tram- wagons  are  more 
economical  than  large  ones,  since  they  permit  less  height  of  the  drifts, 
less  cost  of  tramways,  and  the  use  of  ponies  and  boys  instead  of  horses. 
At  a  meeting  of  the  Institute  of  Engineers  it  was  stated  that  at  a  col- 
liery in  the  Aberdare  Valley  there  had  been  effected,  by  the  introduction 
of  small  trams,  a  saving  of  Is.  a  ton.  The  vein  was  3  feet  8  inches 
thick,  and  the  old  principle  was  to  cut  as  much  as  G  feet  6  inches  for 
head- way  and  horse- road.  But  upon  the  introduction  of  the  small  trams 
the  whole  depth  to  be  cut  was  4  feet  6  inches ;  and,  cons^uently,  there 
was  a  saving  of  two  feet  in  top  or  bottom — ^the  top  being  a  hard  cliflf. 
In  getting  out  150  tons  a  day  with  the  large  tram,  fourteen  horses  were 
employed,  at  a  cost  of  £4  128.  Sd^ ;  with  small  trams,  the  same  amount 
of  horse  work  was  done  for  £1 11#.  Sd. — ^that  was  tne  cost  of  ponies, 
boys,  and  jiggermen — so  that  there  was  a  saving  of  nearly  6d.  a  ton  on 
that  item  alone. 

On  the  other  hand,  it  was  asserted  that  it  is  certainly  possible  to  de- 
vise a  large  tram  with  a  smaller  tare  in  proportion  to  die  load  than 
would  attend  a  tram  with  a  capacity  of  only  six  or  ten  hundred- weight ; 
and  farther,  that  it  is  very  doubtfiil  whether  a  saving  of  one-third  could 
be  made  in  the  cost  of  hauling  by  the  use  of  ponies  rather  than  horses. 

The  following  figures  were  given  as  showing  the  comparative  cost  of 
forking  with  large  and  small  trams  in  the  same  colliery — ^No.  3  vein, 
^hich  varied  from  2  feet  C  inches  to  3  feet  C  inches  or  3  feet  9  inches. 

Tram  of  one  Tram  of  ten  hnn- 

ton.  dred  weight. 

B.     d.  8,     d. 

Cost  of  cutting  coal 2  0  per  ton.  2    0    per  ton. 

Cutting  bottom  for  horse  height 0  3  per  ton.  0    1 J  per  ton. 

hauling  underground 0  4^  per  ton.  0    3J  per  ton. 

Carting  coal  in  stalls 0  2  per  ton.  nil.    per  ton. 

fianMng,  screening,  &c 0  IJper.ton.  0    1    per  ton. 

Total 2  11  2    6 

Showing  a  saving  of  5d.  per  ton  in  favor  of  the  small  tram.  But  it 
^as  admitted  that  with  a  thick  vein  these  items  might  be  altered  ma- 
terially. 

This  is  a  matter  upon  which  no  general  rule  can  be  established ;  the 
miner  will  of  necessity  be  governed  in  the  choice  of  the  form  and  size 
of  wagons  by  the  peculmr  local  conditions  of  the  colliery. 

H.  Ex.  Doc.  207 36 
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POETABLE  TEAMWAYS. 

In  coal  cutting  or  drilling  by  machinery,  or  in  any  mining  work  where 
rapid  advances  are  made,  it  becomes  important  to  be  able  to  quickly 
extend  the  tramway  or  track  so  as  to  keep  the  machine  well  up  to  the 
face.  To  facilitate  this,  Mr.  Firth,  of  England,  who  has  made  and 
patented  several  improvements  in  coal-cutting  machines,  proposes  to 
make  the  ties  or  sleepers  in  such  a  form  that  the  rails  can  be  twisted  or 
sprung  into  them.  His  plan  is  described  in  an  English  journal  as  fol- 
lows: 

It  is  the  present  custom  in  fixing  the  railroad  for  coal-cutting  machines,  to  use  ruU 
about  four  yards  in  lengtb,  having  one  sleeper  for  each  joint  and  ono  or  more  intenne- 
diate  sleepers  for  each  pair  of  rails.  The  kind  of  sleeper  hitherto  used  has  been  of  saeh 
a  form  that  the  intermediate  sleepers  have  to  be  hammere<l  on  and  off  each  time  the  road 
has  to  be  removed  nearer  to  the  face  of  the  coal.  The  improvement  consists  in 
making  the  intermediate  sleepers  of  such  a  form  that  rails  can  be  twisted  out  of  and 
into  them,  instead  of  hammermg  the  sleepers  off  and  on  to  the  rails,  which  improvement 
tends  to  a  great  saving  of  labor  and  time  in  making  the  railroad  for  coal-catting  ma- 
chineS)  and  subsequently  in  taking  it  to  pieces  and  putting  it  together  afiain  whenever 
it  has  to  be  removed.  At  the  outer  end  of  the  sleeper  is  a  lug  under  wnich  the  outer 
flange  or  edge  of  the  foot  of  the  rail  enters,  and  the  foot  of  the  rail  then  drops  below 
a  stop  on  the  sleeper,  which  prevents  the  rail  escaping  lateraUy  until  its  inner  edge  is 
intentionally  raised.  The  same  form,  or  a  modification  of  the  same  form,  can  be  ap- 
plied to  the  tramroads  of  mines  generally,  also  to  sidings  and  railroads  of  other  de- 
scriptions, and  by  this  means  no  wooden  wedges  or  keys  are  required  to  keep  the  rails 
in  their  places. 

TEAMMING  BY  STATIONAET  ENGINES. 

In  Belgium  the  formations  through  which  the  galleries  of  the  mines 
are  cut  are  so  soft,  and  undergo  such  continual  change  by  swelling, 
that  it  is  not  practicable,  except  in  rare  cases,  to  establish  a  system  of 
hauling  the  coal  by  stationary  steam  power  such  as  has  been  success- 
fully introduced  in  the  English  collieries. 

In  most  of  the  coal  mines  of  England  the  regularity  of  the  strata  is 
such  that  a  shaft  may  be  used  for  a  long  time  for  the  extraction  of  an 
enonnous  amount  of  coal  brought  to  the  shaft  from  great  horizontal  dis- 
tances below.  It  is  not  unusual  to  see  in  Great  Britain  shafts  from 
which  600,  1,000,  1,200,  and  even  1,500  or  1,600  tons  are  extracted 
in  twenty-four  hours.  Such  an  amount  of  work,  extending  over  great 
periods  of  time,  requires  all  the  parts  of  the  shaft  to  be  constructed  in 
a  solid  and  permanent  manner. 

For  the  conveyance  of  such  immense  quantities  of  coal  to  the  shafts 
it  is  necessary  to  use  power  greater  than  is  afforded  by  men  trundling 
the  wagons  in  the  usual  way.  The  coal  is  loaded  into  wagons  contain- 
ing from  350  to  450  kilogrammes  each,  and  five  or  six  of  these  wagons 
are  then  formed  into  trains,  which  are  drawn  by  horses  to  the  main 
tramways,  which  vary  in  length  from  a  few  hundred  yards  to  even  a 
mile. 

Tramways  may  be  di^i(led  into  three  classes:  first,  those  in  vhicli 
the  slope  toward  the  shaft  is  sufficient  for  trains  to  descend  by  their 
own  gravity,  and,  in  descending,  to  draw  up  the  empty  trains;  second, 
those  in  which  the  grade  is  reversed,  and  sufficient  to  jpermit  the  empty 
trains  to  descend  from  the  shaft  to  the  end  of  the  road  by  their  own 
gravity ;  third,  those  in  which  the  bed  or  grade  is  horizontal,  or  nearly 
so,  necessitating  power  for  the  movement  of  the  trains  either  way. 

In  the  second  class  the  loaded  trains  are  usually  drawn  up  toward  the 
shaft  by  means  of  a  cable  wound  upon  a  drum  by  a  steam  engine,  while 
the  empty  cars  axe  lowered  by  a  cable  unwinding  from  the  same  drum. 
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tbird  class  hd  eudless  rope  or  cable,  whicli  traverses  the  gallery 
he  track  between  the  rails,  i 
pled  to  this  moving  rope 


s  moved  by  an  engine,  and  the  trains 


carried  to  their  destina- 
^  few  details  upon  this 
laas  of  tram  roads  may 
rable.    It  is  understood 

double  track  is  laid  on 
els  where  this  method  of 
'  the  traius  is  used.    The 

arrangement  of  the  ca- 
e  engine,  &c.,  are  shown 
figure  in  plan  showing 
cks,  the  engine,  &c. 
driving  engine  is  gen-' 
ilaced  iu  a  recess  cut  at 
le  of  the  gallery,  and 
I  air-shaft,  by  which  the 
from  the  furnaces  can 
The  cable  is  wound 
ilrnm,  and  is  supported 
jout  its  course  by  hori- 
■ollers,  and  in  the  curves  ^ 
led   by  vertical   rollers. 

ends  of  the  route  the  \\ 
urns  upon  drums  placed  ' 
1  the  tracks,  the  diame- 
'hich  is  etiual  to  the  dis- 
rom  center  to  center  of 
ils.  In  some  cases  the 
Tuu  for  a  part  of  the  dis- 
luderj^rouud.  In  order 
.re  a  proper  tension  of 
>Ie,  it  is  passed  over  a 
upon  a  movable  frame, 
poised  in  such  a  way  as 
I  up  the  slack  of  the  ca- 

give  a  constant  tension. 
}le  travels  constantly  in 
ectiou,  and  thus  moves       Tramming  by  Hteam-power  nndergiounil. 
e  ways  ui>on  the  two  tracks.     Trains  of  twenty  or  thirty  wagons 
moved  by  this  arrangement. 

icrly  in  some  mines  the  engine  was  established  at  the  surface, 
I  cable  was  guided  to  the  bottom  by  pulleys  and  sheaves;  this 
!  first  plan  adopted,  but  it  occasions  too  much  friction  and  wear 
rope,  and  now  the  engine  is  always  placed  underground, 
art  or  stop  the  trains  it  is  not  necessary  to  stop  the  cables.  There 
iductor  in  the  first  wagon  of  each  train.  When  he  wants  to  put 
n  in  motion  he  lifts  up  the  cable  with  a  hook,  makes  it  pass  along 
en  block  fixed  under  the  wagon,  and  by  means  of  a  lever  he 
forward  a  wooden  wedge,  which  squeezes  the  cable  against  the 

block.  Cable  and  wagon,  being  then  connected,  move  together, 
leuvering  his  lever  the  other  way,  the  conductor  disconnects  the 
d  stops  the  train.  When  the  train  arrives  opposite  the  machine, 
:e  the  cable  runs  under  ground,  the  conductor  loosens  the  rope 
I  train  runs  aloue.    The  momentum  carries  the  train  up  to  t&e 
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point  where  the  cable  reappears ;  the  conductor  then  again  connects  tiw 
rope  to  the  train  as  before. 

In  the  coalmines  of  Pel  ton  the  principal  road  is  1,600  metres  inlengtt. 
It  is  partly  horizontal  and  partly  on  a  slope  of  five  degrees.  The  driTing 
cable  is  0".022  in  diameter,  its  running  speed  is  6°*.00  per  second,  and  it 
carries  a  train  of  30  wagons ;  the  width  of  the  rail  is  0™.6O ;  the  strength 
of  the  motive  power  is  40  horse-power :  and  the  cable  transports  52 
trains  in  12  hours,  representing  a  duty  oi  560  tons  of  coaL 

Fnuicb. 

The  labor  costs 13.50 

Coal  (refuse)  for  fuel,  6  tons  at  3  francs laOO 

Bepairs,  interest,  &c 76.50 

Total lOaOO 

Which  represents  a  cost  of  0.137  franc  per  ton  -per  kilometre.  Under 
the  most  favorable  conditions  transportation  by  horses  costs  0.21  franc 
per  ton,  and  by  trammers,  0.67  franc. 

GEIP  PULLEYS. 

In  hauling  heavy  loads  up  inclines  in  mines  or  elsewhere,  the  grip 
pulleys  may  be  used  with  great  advantage.  Mr.  A.  S.  Hallidiey  of  San 
Francisco,  has  recently  invented  a  pulley  of  this  description,  which  is 
noticed  as  follows  in  the  Scientific  Press  of  that  city : 

Its  novelty  consists  in  so  arranging  the  two  gripping  jaws  or  clips,  that  they  will  be 
operated  by  the  strain  upon  the  rope,  without  the  necessity  of  bolts,  rivets,  screws,  or 
other  device  for  holding  them  in  place.  The  rim  of  the  wheel  is  made  in  two  puts, 
one  of  which  is  formed  solid  with  an  arm,  and  of  only  half  the  desired  thickness  cflht 
Tiuif  so  that  it  forms  a  shoulder.  This  is  then  bolted  or  riveted  to  the  other  part,  thus 
forming  a  rim  of  the  required  thickness.  The  flanges,  between  which  the  gripping 
jaws  or  clips  are  placed,  are  simply  spread  apart  in  the  ordinary  manner  of  formine 
the  groove  in  pulleys.  At  inten'-als  around  the  entire  grooved  periphery  of  the  whwl 
are  cavities  or  recesses,  placed  opposite  one  another  in  the  two  nanges.  Tliese  are 
made  widest  at  the  lower  part.  The  clips  or  jaws  are  made  with  spreading  arms,  so  as 
to  admit  the  rope  easily,  and  the  comers  extend  into  the  cavities  just  mentioned,  thus 
preventing  their  dropping  out,  while  allowing  of  a  slight  motion  to  and  firom  one  an- 
other. A  groove  or  space  is  made  just  below  the  point  of  meering  of  the  clips,  so  that 
when  the  strain  comes  on  the  rope  or  chain,  which  rests  on  the  bottom  of  the  groove 
between  tho  two  jaws,  the  central  part  of  each  clip  will  be  depressed,  thns  cansmgthe 
jaws  to  grip  the  rope  and  prevent  its  slipping,  while  the  stram  is  on,  but  as  soon  as 
this  is  removed,  the  jaws  will  work  freely  in  their  socketa  and  allow  the  rope  to  open 
them,  and  thus  free  itself  from  tho  puUey.  This  invention,  in  which  the  jaws  art 
operated  automatically  by  the  strain  on  the  rope  and  their  own  weight,  is  exce^Miindy 
simple  and  efl'ective,  has  no  complicated  parts  to  get  out  of  order  or  break,  andu 
cheai>er  than  other  kinds. 

TEAMMING  BY  MINING  LOCOMOTIVES. 

Many  efforts  have  been  made  to  substitute  small  locomotive  engines 
for  animal  power  in  underground  haulage,  esi^ecially  where  the  amoont 
to  be  moved  is  constant  and  large.  In  some  of  the  Pennsylvania  col- 
lieries such  locomotives  are  now  successfully  employed.  The  first  ma- 
chine of  this  kind  was  built  for  the  Lehigh  Goal  and  Navigation  Com- 
pany by  Messrs.  Grice  &  Long,  of  Philadelphia.  It  is  a  locomotive  i)f 
peculiar  construction,  measuring  12  feet  in  length  by  about  4  feet  i 
inches  in  width,  and  6  feet  in  height  fh)m  rail  to  top  of  stack  or  root 
It  weighs  11,000  pounds,  with  water  and  fuel.  The  wheels  are  about  2 
feet  diameter,  are  four  in  number,  and  are  all  drivers.  Distance  between 
the  wheels,  5  feet  6  inches;  gauge  of  track,  3  feet  6  inches ;  rails,  40 
pounds  per  yard. 
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The  wOTk  to  be  done  is  to  draw  the  wagons  or  '^cars"  from  a  ^^  coal 
breaker''  into  the  mine,  a  distance  of  aboat  7,500  feet,  5,500  feet  of  which 
is  in  what  is  known  as  Ko.  5  Tunnel,  near  Summit  Hill.  A  great  part 
of  the  road  is  in  a  gangway  in  the  coal  of  a  seam  overlaying  that  worked. 
As  the  coal  is  a  hard  anthracite,  there  is  no  danger  to  be  feared  from 
fire. 

The  working  expenses  of  the  engine  for  two  months  are  known  with 
accuracy.  In  order  to  compare  them  with  the  cost  of  doing  the  same 
amount  of  work  by  mules,  we  will  assume  the  mine  to  be  working  to  its 
full  capacity,  600  tons  of  clean  coal  per  day.  To  do  this  work  with 
moles  would  require  the  handling  of  300  "cars"  of  two  tons  each  (99 
cubic  feet)  per  day,  and  about  40  cars  of  "  slate,"  "  waste,"  etc.  To  haul 
these  over  7,500  feet  of  road,  requires  three  teams  of  seven  mules  each, 
drawing  20  cars  in  a  train;  there  are  needed,  therefore,  three  sidings  to 
pass  trains  on,  and  60  cars  are  on  the  road  at  a  time ;  there  will  at  the 
same  time  be  20  in  the  mines,  and  20  outside;  in  all,  100  cars  will  be 
required  to  do  the  work.  The  wear  of  the  roads  by  mules,  requires  the 
constant  work  of  one  man  to  keep  them  in  repair. 

To  do  the  same  amount  of  work  with  the  locomotive  requires  but  50 
cars,  since  the  engine  takes  in  a  train  of  15  cars  in  less  than  half  the 
time  required  by  the  mules;  15  cars  in  the  mine  and  15  outside,  or  say 
50  in  all,  suf&ce  to  "handle"  600  tons  of  coal  per  day.  There  is  but  one 
"siding"  required  by  the  engine;  it  is  at  the  end  of  the  road,  and  is 
arranged  with  an  air  shaft  to  c^rry  off  tiie  steam  and  gases  from  the 
combustion  of  the  coal. 

The  engine  has  abundantly  proved  itself  capable  of  drawing  15  to 
18  cars,  the  road  being  so  graded  as  to  make  the  work  of  drawing  the 
loaded  wagons  out,  no  greater  than  that  ol  taking  the  light  ones  in. 
It^  maximum  speed  is  9  miles  per  hour,  though  it  does  not  run  at  that 
rate  ^'underground" — ^it  draws  a  train  with  ease  round  a  curve  of  75 
feet  radius. 

The  following  comparison  of  the  expenses  attending  working  with 
the  locomotive  and  by  mules  has  been  made:  * 


Locomotive  per  day, 

X  engineer $3  50 

1  boy 1  25 

Repairs,  oil,  fael,  &c 155 

Total 6  30 


Mules  per  day, 

21  moles,  at  |1  per  day $21  00 

3drivers 6  30 

Extra  cost  of  keeping  road  in  re- 
pair     2  00 


Total 29  30 

Leaving  a  balance  of  $23  x>er  day  in  favor  of  the  locomotive. 

The  men  are  sent  in  to  their  work  on  the  wagons.  When  these  are  drawn  in  by  the 
engine,  there  is  a  saving  of  15  minutes,  morning  and  evcDing;  and  as  one  miner  cuts,  on 
an  average,  14  tons  of  coal  (clean  and  prepared  for  market)  per  daj,  and  has  one  laborer 
to  load  the  same,  it  will  effect  a  saving  of  30  minutes  a  day  for  eighty-six  men,  or  four 
days,  at|2=|8  per  day,  by  usins  the  en^ne  for  this  work.  The  average  of  14  tons  per 
day  is  above  that  x>erformed  oy  the  miners,  generaUy,  throughout  the  anthracite 
mines,  owing  to  the  high  inclination  and  great  thickness — from  20  to  50  feet — of  the 
seams  in  the  Panther  Creek  Valley.  In  the  Wyoming  coal-fields,  the  average  amount 
of  coal  mined  per  man  per  day,  is  about  10  tons. 

If  we  consider  the  first  cost  of  the  motors  referred  to,  we  find : 


Locomotive $3,000 

50  mine  wagons 6,250 

1  siding,  say 1,000 

Total 10,250 


Showing  a  balance  of  $9,450  in  favor  of  the  engine. 


21  mules,  at  $200 $  4,200 

100  mine  cars,  at  $125 12,500 

3  "  sidings »'  for  passing  trains. . .     3, 000 

Total 10,700 


*  B.  P.  RothwcU,  mining  engineer,  in  the  Amorican  Journal  of  Mlnvv\^. 
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Taking  the  interest  on  the  above  At  10  per  cent,  and  allowing  300  worfciDg  d^t  pn 
year,  eioco  tlieae  miues  are  not  worked  duriu^  tho  wiutar,  and  conDting  twen^  aau 
per  day  for  kcepiiig  oovli  miilu  100  days  in  wiuter,  we  obtain  a  total  Baring  offf!^ 
per  aunum,  or  inure  thau  six  contB  a  ton  upon  the  coal  uiued,  effected  by  the  intie 
auction  of  the  loconiotive. 

The  constrnctora  state  that  this  comparison  of  a  few  of  the  principal 
items  of  cost  and  working  .expcDses  may  be  accepted  as  sabatantialh 
correct  for  the  location  referred  to.  The  actual  working  of  the  locomo 
tive  justifies  the  conclusions  deduced,  yet  its  introduction  is  still  too 
recent  to  warrant  a  very  positive  assertion  that  the  results  will  always 
show  so  large  a  balance  in  its  favor. 

Since  the  data  were  obta,ined  for  the  foregoing  eatimateSj  another  and 
an  improved  mining  locomotive  has  been  put  into  the  mines,  and  the 
manager  of  the  colliery  reports  that  both  have  proved  eminently  snc- 
cessfiu.  Two  more  have  since  been  added  to  the  list,  and  the  sarin? 
effected  by  their  substitution  for  mnles  is  so  great  that  it  will  aocai 
cover  the  first  cost  of  the  machines. 
The  general  appearance  of  these  locomotives  is  shown  by  the  figure. 

They  are  built  very 
low  and  compact.  «o 
as  to  pass  tiirough 
the  galleries  of  the 
mines,  and  to  suit 
any  nK]aired  gauge 
from  2  feet  6  inches 
upward.  The  height 
Bometimes  does  Dot 
:  exceed  5  feet  from 
tiie  track  to  the  top 
Wning  LooomotiTe.  of  the  smoke-stark. 

It  is  of  course  desirable,  where  there  is  head  room,  to  give  a  greatrr 
height  to  the  stack.  These  locomotives  will  haul  froin  50  to  120  tons. 
gross  load,  the  capacity  of  the  engine  being  controlled  by  the  gaupeof 
track  and  the  head-room.  The  mine-locomotives  weigh  from  9,0W  to 
12,000  pounds  each,  and  work  well  upon  a  28-pound  rail.  Por  outsiiie 
work,  taking  the  coal  t«i  the  breakers  and  returning  the  empty  cars:  ai 
bituminous  coal  pits  for  conveying  the  coal  to  the  point  of  shipment: 
air  furnaces,  guarries,  &c.,  they  are  built  from  tbur  to  nine  tons  in 
weight,  each  size  increasing  by  one  ton. 

All  these  engines  are  remarkably  open  and  accessible  for  cleaning 
and  repairs,  there  being  no  part  that  cannot  be  readily  reached.  Con- 
sidering the  very  limited  space  aflbrded  by  the  mine  gangways,  the 
constructors  of  these  locomotives  have  been  remarkably  sacce^fU  in 
combining  the  boiler  and  machinery'  so  as  to  effectually  meet  the  re- 
quirements of  the  work. 

SURFACE  TEAMSPOETATION. 

At  most  of  the  mines  in  California  and  Nevada,  the  cars  used  in  tlie 
mine  are  taken  to  the  surface  and  used  there  also  to  convey  tiieir  loaii 
to  the  dump-pile  or  into  tho  mill.  But  when  the  point  of  delivery  is  far 
removed  from  the  mouth  of  the  mine,  the  mineral  is  either  thrown  inw 
enormous  wagons,  to  be  hauled  by  horses  over  the  common  roads,  or  into 
larger  cars,  running  upon  rail. 

The  two  most  notable  examples  of  mining  railways  in  Califoniia  aw 
the  road  at  the  Fine  Tree  and  Josephine  mines,  in  Mariposa  County,  tu") 
the  railway  leattog  Cram  the  Mount  Diablo  mines  to  the  point  of  ship- 
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ent  of  the  coal  at  Antioch,  upon  the  San  Joaquin  Eiver.  The  road  at 
16  former  place  is  built  from  the  mouth  of  the  mines  to  the  mill  on  the 
[erced  River,  and  has  a  zigzag  course  along  the  almost  precipitous  slopes 
r  Hell's  Hollow.  The  cars,  loaded  with  quartz,  are  formed  into  trains 
id  descend  by  gravity  along  the  steep  incline,  the  speed  of  movement 
ring  controlled  by  brakes ;  Sie  empty  cars  are  drawn  up  by  mules. 

On  the  road  from  the  Mount  Diablo  collieries,  the  haulage  of  the  cars 
eftected  by  locomotives  of  peculiar  construction,  very  compact  and  small, 
)  as  to  pass  readily  through  a  low  and  narrow  tuimel.  These  engines 
ork  on  a  grade  of  275  feet  to  the  mile  for  one  and  a  half  miles,  and  on  an 
ght-degree  curve,  carrying  30  tons,  at  the  rate  of  twelve  mUes  per  hour, 
hey  are  coal-burning ;  cylinders  14  by  18  inches ;  six  driving-wheels,  three 
jet  in  diameter;  and  each  locomotive  weighs  25  tons. 

These,  the  first  mining  locomotives  built  in  California,  were  designed 
ad  constructed  at  the  Union  Iron  Works,  San  Francisco,  by  H.  J.  Bootli 
;  Co. 

In  Nevada,  a  road  has  recently  been  built  from  Virginia  city,  upon  the 
omstock  lode,  to  the  Truckee  River. 

In  the  annual  report  of  the  Grould  and  Curry  Mining  Company,  Pres- 
lent  Bull  alludes  to  the  advantages,  present  and  prospective,  of  this 
irginia  and  Truckee  railroad,  toward  which  the  trustees  had  advancd 
40,000.  In  a  previous  rejwrt,  it  was  estimated  that  these  advantages 
ould  result  in  a  saving  of  34  per  cent,  in  the  annual  expenses  of  the 
one.  Though  the  raikoad  was  at  that  time  not  yet  completed,  there 
ad  been  already  a  marked  reduction  in  the  cost  of  wood  and  timber, 
'here  had  also  been  aconsiderable  saving  in  the  amount  of  supplies  neces- 
iry  to  be  on  hand.  At  the  close  of  1868,  the  supplies  at  the  mine 
mounted  to  over  $80,000.  To  have  provided  for  such  supplies  for  the 
-inter  of  1869-70  would  have  rendered  an  assessment  of  $7  per  share 
ecessary.  The  railroad  will  permit  the  company  to  draw  their  supplies 
8  needed  throughout  the  year,  and  hence  the  value  of  the  supplies  at 
resent  on  hand  aggregates  only  about  $30,000.  Instead  of  pajing  $15 
er  cord  for  wood,  tiie  price  has  been  reduced  to  $11  50,  while  for  spring 
elivery  contracts  were  oflfered  at  $9  per  cord. 

At  the  mines  of  the  Red  Mountain  Company,  Silver  Peak,  Nevada, 
bere  is  a  fine  surface  railway,  about  a  mile  and  a  half  long,  and  remark- 
ble  for  the  boldness  of  its  curves  and  grades.  The  loaded  cars  descend 
pon  it  by  gravity,  and  the  empty  cars  are  dmawn  up  by  mules.  The 
oad  winds  along  the  mountain  side,  ^^ heading"  the  numerous  cafions, 
ntil  it  arrives  at  a  point  above  the  larger  dumps,  where  the  ore  is  to 
e  deposited  to  be  removed  in  wagons.  The  remaining  descent  to  the 
nmps  could  not  be  traversed  by  the  road,  even  with  such  curves  as 
ad  been  employed  above,  except  by  enormously  expensive  trestle-work 
r  masonry.  The  only  practicable  route  required  an  acute  angle  in  the 
oad,  and  this  was  in  fact  introduced,  by  means  of  a  back  switch,  the 
aggestion,  I  believe,  of  Mr.  J.  E.  Clayton,  the  superintendent.  The 
rack  runs  past  the  point  of  turning,  and,  for  a  few  yards,  up  hill.  The 
ar,  rapidly  descending,  shoots  by  the  switch,  and  its  velocity  is  dimin- 
jhed  by  the  up  grade.  It  is  stopped  with  the  brakes,  the  switch  is 
banged,  the  brakes  are  opened,  and  the  car  starts  again  by  gravity, 
nd  runs  back  to  the  switch,  where  it  is  deflected  upon  the  next  descent 
t  an  acute  angle  to  the  last.  The  whole  operation  is  performed  in  a 
3w  moments  by  one  man.  By  the  use  of  such  back  switches,  a  surface 
ramway  may  surmount  great  difficulties  of  ground  at  small  cost  and 
rouble.  The  dumps  of  this  company  are  like  those  of  the  Comstock 
dues.    The  ore  is  taken  from  them  by  large  "back-action"  wagons^ 
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and  hauled  six  and  a  half  miles  further,  to  the  mill,  orer  an  escellent 
wagou  road,  oonatructed  at  great  expoiise,  and  presenting  so  uuifom  a 
down  grade  that  fliteen  or  twenty  tons  or  npwariis  ciin  be  hiinled  ou  it 
by  a  team  of  eight  or  ten  raiilcs.  It  is  my  iinpresttion  that  the  wagon- 
road  co6t  about  420,000,  and  the  railroad  abont  915,000. 

THANSPOBTATION   UPOJf  WIRE  HOPE. 

Mr.  Oharlea  Hodgson  is  the  author  of  a  system  of  tra.iisiH>rting  by 
suspending  the  load  upon  ii  moving  eudlcsn  wire  roi>e.  This  rope  is  sup- 
ported on  pulleys  sustained  by  posts  about  seventy  yards  apart  on  the 
average,  passes  ai-onnd  a  clip-drum  at  the  end,  and  is  worke<l  by  an 
onlinary  portable  engine.  The  rope  moves  at  a  speed  of  about  fivi;  or 
six  miles  an  hoar,  and  tlie  boxes  suspended  from  it  carry  from  oue  to 
five  hundred-weight  each.  They  are  so  attached  that  they  pass  the 
pulleys  with  ease.  ThefuUboxeshangou  one  side  of  the  supports,  and  the 
empty  ones  ou  tlie  other  side.  About  thirty-five  miles  of  Ime  have  been 
completed,  and  about  one  hundred  mile*  in  letigtti  are  constructing. 
The  cost  of  a  line  capable  of  transporling  one  hundred  tons  a  thiy  is 
about  £400  per  mile,  and  the  average  cost  of  tntutiportiition,  inclu<uDg 
maintenance,  ia  about  twoi^uco  per  ton  per  mile, 

TEAJDJIKO   UPOS   A  FIXED  EOPK. 

An  interesting  example  of  transportation  upoiui  sfationaty  •Kirc  rope, 
nsed  as  a  track,  stretched  tightly  uixm  posts,  is  fotind  at  tlic  Browu 
stoep  moiiutaiti  slope,  about  «ixt«-B 
hundrwl  feet  from  tho  mill  below  it, 
and  the  n>i)e  is  used  to  convey  tlin 
ore  from  the  mouth  of  the  miuc 
to  tiie  mill.  Two  one-and-a  qu;ir- 
ter  inch  wire  cables  are  stretcbed 
between  the  two  points,  one  for 
the  descent  of  the  loadc<l  cars,  the 
other  for  the  ascent  of  the  empty 
cars.  The  cable  is  snstainwl  upon 
the  projecting  end  of  a  horizoutiil 
beam,  d,  tipped  with  an  iron  bar, 
e  e,  as  shown  in  the  annexed  figure. 
Its  upper  surface  thus  forms  an  un- 
brolfeu  track.  The  cars  /  are  sns- 
pendeduponitbymeausof  a  curved 
Irame-work  of  iron,  g,  in  which 
there  are  two  wheels,  with  hollu<T 
faces  to  fit  the  curvature  of  tie 
cable. 

The  descent  of  the  loaded  can 
draws  up  the  empty  ones  on  tin 
other  track  by  means  of  a  small 
iron  rope,  half  an  inch  in  diameter, 
by  which  also  the  speed  is  rega- 
lated. 


mine,  Colorado.    This  mine  is 


Transportation  of  ores  upon  Wire 


AUTOMATIC  DIMPIKO. 

At  the  Moont  Diablo  mines,  California,  there  is,  at  the  Hope  oolliery, 
an  automatic  arrangement  by  which  the  mine  cars  empty  themselvat 


THE  MECHANICAL  APPLIANCES  OF  lONINQ.  569 

the  bunkers.  The  forward  end  of  each  car  is  closed  by  a  flap-door, . 
y  ni)on  a  rod  at  the  top  in  the  usual  manner,  and  secured  by  a  latch, 
he  cars  come  to  the  surface,  each  one  is  switched  off  upon  a  separate 
Lch  track,  leading  to  a  little  platform  at  the  head  of  the  screen,  over 
^  the  coal  runs  from  the  cars  into  the  bunkers.  This  platform  is 
wide  and  long  enough  to  receive  and  hold  one  car,  and  is  hung  ux>on 
nions  at  the  side  of  the  track,  and  about  two  feet  higher  than  the 
L  The  T-rail  is  used  upon  the  platform,  and  at  the  front  end  of  the 
'X  the  rails  are  curved  upward  and  backward  for  eighteen  inches  or 
feet,  so  as  to  fit  and  receive  the  forward  wheels  of  the  car,  and  hold 
K>n  the  platform  while  the  whole  tips  forward.  As  the  loaded  car 
\  on  the  platform  the  wheels  strike  the  curve  of  the  raJls,  and  the  car 
opped ;  but  as  the  centre  of  gravity  of  the  loaded  car  is  somewhat 
ler  than  the  trunnions  of  the  platform,  the  momentum  tips  the  plat- 
i  and  car  forward  and  the  load  is  discharged.  As  the  car  tips  lor- 
1,  the  latch  strikes  against  a  bar  of  iron  and  is  withdrawn,  so  that 
door  drops  open.  The  larger  cars,  in  which  the  coal  is  transported 
le  vessels  at  the  river,  are  discharged  by  a  similar  device,  except 
the  platform  is  tipped  by  a  hand  crank  and  gearing.  The  arrange- 
t  of  the  small  cars  for  automatic  dumping  is  similar  to  that  at 
izy,  except  that  there  the  rail  is  re-curved  backwards  far  enough  to  in- 
e  both  wheels,  and  the  forward  wheel,  instead  of  striking  the  rail, 
ts  upon  a  piece  of  timber  by  which  the  shock  is  deadened.  The 
inions  are  bolted  to  a  vertical  plate  of  iron,  which  supports  the  track 
w,  and  is  prolonged  above  so  as  to  overhang  the  body  of  the  car, 
help  to  retain  it  when  inverted. 

OILma  THE  AXLES  OF  TEAM  WAGONS. 

contrivance,  known  as  Halliday's,  for  oiling  the  axles  of  tram  wag- 
or  cars,  which  has  been  in  use  for  some  time  at  Mesne  Lea  colliery, 
:land,  consists  of  an  open  vat,  or  tub,  placed  under  the  track  and 
d  with  a  small  force  pump  in  the  center.  This  pump  has  two  spouts 
^ts,  drawn  to  a  point  like  the  tube  of  an  oiling  cup,  and  then  rising 
lie  level  of  the  axle-bearings.  Oil  being  plac^  in  the  vat,  and  the 
having  been  run  over  it  into  the  proper  x>osition,  so  that  the  jets  are 
3site  the  bearings,  the  attendant  presses  with  his  foot  upon  a  lever, 
3h  moves  the  piston  of  the  pump  and  throws  the  oil  into  the  bear- 
.  The  excess  drips  back  into  the  vat,  and  is  not  wasted  upon  the 
ind,  as  is  ordinarily  the  case. 


CHAPTEE  LXXIL 

HOISTING    MACHINERY    AND    APPARATUS. 

[le  simplest  form  of  hoisting  apparatus  is  the  common  hand-windlass, 
1  a  bucket  made  of  the  half  of  a  barrel,  fiEuniliar  to  every  miner, 
iexico,  and  frequently  in  Arizona  and  Nevada,  the  bucket  is  repre- 
ed  by  a  rawhide  sack,  which  has  the  great  advantage  of  being  light, 
ng,  durable,  and  cheap.  There  are  no  hoops  to  Ml  off  when  it  is 
and  it  cannot  be  stove  by  falling  down  the  shi^. 
xi>eriments  have  been  made  with  the  windlass  in  Great  Britain  and 
the  continent.  Weisbach  says  that  two  men  can  raise  a  weight  of 
ounds  2.4  feet  per  second  in  a  pit  120  feet  deep  throaghQut^^'^msA 


570     MIXES  AND  MINING   WEST   OF  THE  KOCKY  MOUNTAINS. 

of  eight  hours.  This  is  equal  to  about  8  tons  12  hundretl-weigbt  ii*r 
day.  Mr.  Wnlker,  in  England,  !iiiiipo.«e»  two  men  raising  coal  t'rom  n 
depth  of  150  feet.  One  man  can  exftrt  a  force  of  12  pouuda  a  t  a  speed  0(23 
feet  perminut*'.  To  convert  into  foot  pounds,  we  have:  12x220=itiW 
fuot-poiinda.  Then, 2,64U x 00 minutes x S  hoursx 2  men x  150  ieet =7  Iohs 
m  hundred-weight  9fl  pounds,  raised  hy  the  two  men  in  a  day.  This 
shows  theoretically  what  ca»  bo  done.  Practically,  such  restilts  are  not 
attained. 

As  the  depth  of  the  pit  or  shaft  increases,  a  horse-whim  is  subi^titnted  for 
the  windlass,  and  this  in  turn  ia  displaced  by  water-power  or  a  ateiuu 
engine  and  hoisting  gear,  with  horizontal  winding  drums.  Horse-wliliiui 
of  good  construction  have  drums  from  eight  to  twelve  feet  in  diameter, 
but  they  are  often  larger.  The  arms  attached  just  below  the  drum  aw 
fi-om  30  to  36  feet  in  length.  In  Mexico  whims  of  enormous  dimenaiuti) 
are  coQHtructcd  for  hoisting  from  the  large  and  deisp  shalts,  and  tbf,v 
reqiure  ten  or  twelve  horses.  As  the  strength  of  the  hoisting  apjianituK 
is  inerensed,  the  size  and  weight  of  the  buckets  are  made  to  corre^ponil, 
and  iron  is  substituted  for  wood,  or  the  tubs  aie  made  of  plan!;  imJ 
are  heavily  ironed. 


Probably  the  beat  form  of  mining  bucket,  and  one  which  is  more  w 
leas  ill  use  in  California,  is  the  Cornish  kibble,  a  cylindro-conical  vessel, 
made  of  u'on,  in  plates  one-quai'tcr  of  an  inch  thick,  aiHl 
strongly  nvotcd  together,   as  shown  in  the  figure.    A 
kibble  of  medium  size  weighs  three  huudred-welglit,  and 
has  the  following  dimensions :  height,  34  inches;  dianie 
\  t«c  at  the  top,  22  inches ;  at  the  bulge,  24  inches ;  at  tlic 
I  bottom,  15  inches.     The  charge  is  seven  huudretl-weig'bt- 
1  But  this  weight  is  too  great  for  horse -whi uis ;  and  for 
I  these  the  kibbles  are  made  smaller,  weighing  from  one  (•> 
f  one  and  three-quarters  hundred -weight,  and  holding  ^i 
.  mean  charge  of  two  hundred-weight. 

At  Drakewell's,  Cornwall,  some  years  ago,  kibbles  wei* 
in  use  weighing  4j  hundred-weight;  charge  15  huudrwJ- 
weiglit;  height,  30  inches;  diamet«r,  33  inches. 

When  a  loaded  kibble  is  bi-onght  to  the  surface  it » 
Coruiali  Kibble,  inverted  and  discharge*!  by  inserting  a  hook,  at  the  enJ 
of  a  hanging  chain,  in  the  loop  ut  the  bottom ;  the  kibble  is  theji  lay- 
ered and  be<;omes  suspended  by  the  bottom  while  the  load  falls  out. 


Kibblea  or  buckets  swinging  freely  in  the  air  can  only  be  used  in  la^* 
and  vertical  shafts,  where  there  is  room  for  them  to  ascend  and  descend 
without  striking  the  sides.  In  narrow  sliafts,  and  particularly  in  tUoM 
which  for  a  part  of  the  way  are  not  perpendicular,  but  inclined,  it  ^■ 
comes  necessary  to  eouflne  the  buckets  to  a  certain  iiuth,  and  tliif  i* 
done  by  means  of  guides  placed  along  the  sides  of  the  shalt.  BnckeH 
or  boxes  bo  guided  arc  known  as  skips,  and  have  been  much  use^i'i 
Cornwall  and  in  some  of  the  gold  mines  of  California.  The  auneJ?*! 
drawmg  of  a  skip  used  at  tiie  Princeton  mine,  Mariposa  Estate,  ^ 
8er\"e  to  show  the  construction.  It  consisted  of  a  rectangular  box,  a»^ 
of  t>oiler-iron,  one-quai-ter  of  an  inch  thick,  and  strongly  riveted  wi''' 
angle-irons  in  the  comers.  It  was  5  feet  5  inches  in  its  greatest  leiigtii) 
and  two  feet  square  in  section.     The  wheels,  one  foot  in  diameter,  l*" 
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upon  short  axles  bolt«d  to  the  side  of  tbe  box.  and  sored  to  support  it 
^hen  jtassing  along  the  iDclioes,  and  to  keep  it  in  place  vben  rising 
between  the  vertical  guides.  Theee  gaides  were  of 
wood,  5  by  6  inches  nqoare,  and  faced  with  a  strap- 
rail.  Short  bars  of  iron,  or  "rubbers,"  projecting 
from  the  skip  tiehind  these  gnides,  together  with  the 
wheels  in  front,  served  to  keep  the  skip  in  position. 
The  bottom  was  made  inclined,  at  an  angle  of  about 
45  degrees,  as  shown  in  the  figure,  and  the  load  was 
discharged  through  a  dap-door,  secured  by  massive 
hiuges  in  front.  On  rising  to  the  top  of  the  shait,  it 
throws  open  two  oaken  trap-doors,  which  fall  back  and 
close  the  opening  as  the  skip  passes,  and  in  the  de- 
scent of  the  skip  for  dumping,  its  inclined  bottom 
rests  upon  one  of  these  doors,  inclined  at  n  similar 
angle.  The  door  serves  also  as  a  cbnte  to  direct  the 
load  into  a  car  placed  to  receive  it  below. 

Wheji  the  Princetoa  mine  was  ui  its  best  condition, 
and  worked  with  most  vigor^  the  hoisting  was  effected 
through  three  shafts,  all  within  a  distance  of  about 
SUHi  feet,  aiid  with  three  engines.  They  took  out  an 
average  of  180  tons  a  day,  working  one  shift  of  eight 
bom's  only, for  along  period,  aud  sometimes  200  tons 
a  day,  hoisting  in  skips,  a  ton  at  a  time  in  one,  oad 
900  poonds  in  the  other.  The  main  shaft^  where  the 
largest  amount  was  hoisted,  was  at  that  time  330  feet 
in  depth  Ski[K-Priiiceton  miDc. 

The  skips  in  Cornwall  weigh  from  6  cwt.  to  91  owt.,  and  the  charge 
varies  from  11  cwt.  to  12J  cwt.  Skips  are  applicable,  especially  in  miucs 
with  incUned  or  crooked  shafts,  where  for  a  part  of  thecourse  the  hoistr 
ing  is  upon  a  slope  and  in  another  portion  is  vertical.  At  the  Amador 
mine,  (Hayward's,)  instead  of  skips,  cylindrical  iron  tubs,  guided  aloug 
the  slope  of  the  shaft  by  two  strong  stringers  of  timber  faced  with  iron, 
were  in  use  for  several  years.  The  cyhndrical  form  of  the  tubs  per- 
mitted them  to  rest  in  the  angle  between  the  two  gaides,  ami  a  rounded 
rim  at  the  top  and  projection  at  the  bottom  were  the  only  points  of  con- 
tact with  the  guides ;  the  body  of  the  tub  was  thus  kept  from  wearing. 
These  tubs  were  about  six  feet  long  and  twenty  inches  interniil  diiime- 
ter.  By  this  arrangement  of  the  two  tnhs,  one  descending  while  the 
other  was  aaceading,  both  the  ore  and  water  of  the  mine  were  brought  to 
the  surface.  Pumps  have  since  been  introduced  for  raising  the  water, 
but  I  beUeve  the  ore  is  hoisted  as  before. 

COST  OP  HOISTIMQ  IN  COEinTALL. 

Some  interesting  data  in  detail  have  been  published  by  Mons.  M.  L. 
Moissenet*  in  regard  to  the  cost  of  hoisting  at  several  of  the  most 
prominent  mines  of  Cornwall,  England.  He  finds  it  to  range  from  one 
Bbllling  and  twopence  to  one  shilling  and  elevenpence  per  ton  for 
depths  ranging  from  150  to  250  fathoms.  Four  examples  are  cited :  Dol- 
coatb,  where  the  hoisting  'is  by  kibbles  and  chains  in  inclined  and  el- 
bowed shafts ;  Uuitfed  mines,  where  skips  with  flat  ropes  work  in  a  ver- 
tical shaft;  Levant,  where  skips,  with  flat  and  wire  ropes,  work  in  an 
elbowed  shaft ;  and  Cambrea,  where  kibbles,  with  chains  and  skips,  with 
9  dii  ComvTtm,  eU>.,  par  M.  L.  Moisaeaet,  logenliHir 
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flat  and  wire  ropes,  work  in  varioos  kinds  of  shafts.  The  particiilan 
in  each  case  extend  over  a  period  of  twelve  months,  and  taUes  are 
given  for  each  mine,  showing  the  qnantity  hoisted  and  the  cost  of  ma* 
terials  used,  not  oidy  in  the  shaft  but  at  the  engines,  and  in  fLUing  and 
landing. 

From  the  various  tables  I  have  compiled  the  following,  showing  the 
mean  depth,  the  quantity  extracted  in  tons,  the  cost  yer  ton,  and  the 
cost  per  ton  per  100  metres  at  the  four  different  mines. 


Name  of  mine. 


DolcocUi 

United  Mines 

Levant 

Carnbre* 


Mean  depth. 


Fathoma.  MetreM. 
m. 
250  =  457. 19 
340  ==  43a9e 
190  =  350. 00 
190  =274  00 


Qnantity    ex- 
traotedL  tons. 


Tcnii. 

20,166 

19,200 

16,800 

36,000 


Coat  per  ton. 


t.  d.  Frane». 
1  11  =  2L3B81 
1  7  =  1.9440 
12  =  1.  4313 
1    6}=  L6857 


Co«tpert(mper 
100 


Fmu$. 
a  5213 
a  4418 

0.6977 


At  Dolcoath  a  little  over  42  per  cent,  of  the  cost  was  in  the  shaft,  37 
per  cent,  at  the  engine,  and  21  per  cent,  (nearly)  for  filling  and  landing. 

HOISTING  HAOHINEBT  IN  GALIFOBNIA  AND  NEVADA^ 

The  simplest  form  of  steam  hoist,  and  the  one  usually  employed  in 
Califomia  and  Kevada,  for  depths  of  a  few  hundred  feet,  especially  if 
used  in  connection  with  pumps,  is  a  steam  engine  with  eight  to  ten 
inches  diameter  of  cylinder  and  sixteen  inches  stroke,  with  or  without 
link-motion  to  the  valves,  the  engine  only  requiring  to  run  one  way. 
Upon  the  crank  shaft  is  a  pinion,  grooved  generally  with  a  large  V,  the 
inner  faces  having  an  inclination  toward  each  other  of  60  to  90  degrees. 
This  pinion  gears  by  friction  into  a  large  Y- wheel,  proportioned  to  the 
size  of  the  other,  so  as  to  hoist  in  the  shaft  from  200  to  300  feet  i>er 
minute. 

This  large  V- wheel  usually  forms  one  flange  of  the  winding  drum, 
and  upon  the  opposite  end  of  the  drum  is  a  second  flange  of  the  same 
diameter  as  the  V- wheel,  but  with  its  periphery  broadly  recessed  to  i^e- 
ceive  a  friction  strap.  The  winding  drum  is  made  of  boiler-iron,  and 
is  riveted  securely  to  a  projecting  rim  cast  on  the  inner  side  of  each  of 
these  wheels.  The  dimensions  of  this  drum  are  usually  2  feet  6  inches 
diameter  by  2  feet  6  inches  long.  The  diameter  of  the  large-friction  V- 
wheel  is  4  feet,  and  of  the  brake- wheel  the  same.  The  whole  is  keyed 
upon  a  shaft  3 J  to  4  inches  in  diameter,  and  is  mounted  upon  a  wooden 
frame  swinging  upon  a  hinge.  By  means  of  a  lever  the  large  V-wheel 
is  pressed  firmly  into  contact  with  the  fixed  pinion  on  the  engine  shaft 
while  hoisting.  While  lowering,  it  is  thrown  out  of  contact,  and  being 
perfectly  detached  from  the  engine,  is  free  to  unwind,  its  movement 
being  controlled  by  the  application  of  the  friction  band.  The  motion 
of  the  engine  is  controlled  by  the  throttle- valve,  and  continues  all  the 
time  in  one  direction,  it  being  used  only  during  the  hoisting. 

This  construction  for  a  hoisting  engine  is  simple,  durable,  and  eom- 
paratively  safe  for  small  loads  and  shafts  that  do  not  exceed  two  or 
three  hundred  feet  in  depth.  For  deeper  mines  arid  heavier  work  the 
drum-shaft  is  supported  upon  a  frame  which  slides  upon  a  secure  bed, 
and  can  be  pressed  up  to  the  V-pinion  by  levers,  and  the  friction  sur- 
face is  increased  by  making  several  V- grooves  instead  of  one,  and  ffiv- 
ing  them  an  acute  angle.    Where  two  or  more  shafts  are  to  be  worked 
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from  the  same  engine,  a  man  is  placed  at  each  brabe.  Some  engiaea 
drive  as  many  as  four  winding  drums  irom  one  crank-shaft:.  One  of  the 
disadvautf^es  of  this  method  is  the  nneqnal  wear  of  the  Y-wheels, 
which  require  turning  off  ae  often  as  twice  a  year,  and  sometimea  once 
in  two  months. 

Hoisting  gear  of  the  kind  just  described  is  manu&ctured  by  the 
Union  Iron  Woi^s.  By  means  of  long  levera  the  engineer  can  control 
the  engine  while  standing  at  the  month  of  the  shaft.  The  piston  of  the 
engine  has  two-feet  stroke,  and  the  fly-wheel  is  eight  feet  in  diameter. 
Tlw  winding  drum  is  three  feet  in  diameter  and  three  feet  in  length. 
This  constroction  is  characterised  by  extreme  simplicity  and  great 
strength. 

Another  form  of  hoist  mnch  in  use  for  the  mines  of  the  west  is  the 
common  Unk-motioQ  engine,  with  a  light  fly-wheel  fitted  with  a  good 


Booth'  &  Co.'s  HoMiDg  »ppai«tQft— pUn. 
br^e,  and  a  strong  flanged  pinion  upon  the  end  of  the  crank  shaft 
This  pinion  gears  into  a  spur-wheel,  keyed  upon  the  shaft  of  the  wind- 
ing drum  or  teeL    With  this  oonfltrnction  the  eogine  and  the  windin.% 
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dram  can  be  turned  either  way,  and  if  two  skips  or  cages  are  worked  at 
the  same  time  and  from  the  same  level  in  the  mine,  the  cables  are 
wonnd  so  that  one  unwinds  while  the  other  is  winding  up,  one  thus 
balancing  the  other.  But  where  the  points  of  departure  in  the  hoisting 
change,  one  reel  or  drum  is  made  with  a  hub-flange  or  clutch,  so  that  it 
can  be  easily  adjusted  to  wind  from  a  greater  or  less  depth,  as  required. 
In  mining  requiring  a  sudden  change  of  distance  of  hoisting,  (from 
either  an  upper  or  a  lower  level,)  each  reel  and  wheel  should  run  mde- 
pendently  and  have  a  separate  friction  band.  The  pinions  on  the  crank- 
shaft are  fitted  with  a  clutch,  which  can  be  thrown  in  or  out  of  gear  when 
required  to  lower.  The  engine  is  under  the  control  of  one  man,  and 
each  brake  and  reel  under  the  control  of  another.  When  the  bell 
strikes  for  either  reel  to  hoist,  the  engine-man  slows  the  engine  to  allow 
the  clutch  of  the  pinion  to  be  put  into  gear.  The  brakeman  then  re- 
leases the  brake  and  the  hoisting  commences.  For  stopping,  the  clutch 
is  thrown  out  and  the  reel  is  held  by  the  friction  brake.  In  this  way 
two  or  four  shafts  can  be  worked  from  one  engine,  and  to  any  nnmb^ 
of  levels. 

The  above-described  form  of  hoisting  apparatus  is  illustrated  by  the 
annexed  cut,  giving  a  vertical  and  a  side  view  of  the  machine  with  its 
foundation,  as  made  by  H.  J.  Booth  &  Go.  It  is  here  shown  with  a 
single  bobbin  for  a  flat  cable ;  the  spokes  of  this  bobbin  are  of  wood, 
and  are  not  joined  together  by  iron  segments. 

HOISTINa  AT  THE  M0T7NT  DIABLO  OOAL  MINES. 

At  the  Mount  Diablo  collieries  the  coal  is  hoisted  in  cars  up  a  slope  of 
370  and  327  feet  long,  by  an  engine  with  a  14  by  30-inch  cylinder.  The 
crankshaft  carries  a  fly-wheel  12  feet  in  diameter,  and  a  pinion  2  feet  in 
diameter,  geared  into  a  spur-wheel  6  feet  in  diameter,  which  forms  the 
end  or  flange  of  the  winding  drum.  There  are  two  drums,  so  connected 
by  a  clutch  gearing  that  they  can  be  easily  disconnected  at  any  time  if 
desired.  These  drums  are  of  iron,  covered  with  wood,  and  are  about  19 
feet  in  circumference.  A  powerful  brake,  worked  by  the  foot  of  the  en- 
gineer, is  fitted  to  the  circumference  of  the  fly-wheel,  and  is  capable  of 
stopping  the  engine  very  quickly.  The  engine  makes  120  double  strokes 
in  a  minute,  and  the  usual  time  of  hoisting  a  car  carrying  about  one 
ton  of  coal  is  thirty  seconds.  Only  one  car  is  hoisted  at  one  time,  and 
about  200  are  drawn  up  in  the  course  of  ten  hours.  But  this  is  not  the 
limit  of  the  working  capacity.  As  many  as  270  have  been  taken  out 
in  that  time,  and  the  number  could  be  exceeded  if  desired.  Round 
iron  wire  rope,  i  of  an  inch  in  diameter,  is  used,  and  passes  over  rollers 
about  3  feet  in  diameter.  In  some  of  the  pits  a  flat  wire  rope,  winding 
upon  a  reel,  has  been  substituted. 

At  the  Pacific  Coal  Mining  Company's  mines,  near  Mount  Diablo,  a 
very  well  constructed  shaft  was  sunk  vertically  to  a  depth  of  400  feet, 
and  was  provided  with  excellent  hoisting  works  from  the  eatablishment 
of  n.  J.  Booth  &  Co.  The  engine  of  75-horse  power  was  geared  to  a 
bobbin-shaft.  There  were  two  bobbins,  winding  inversely ;  flat  iron 
cable,  balanced;  a  link  motion,  and  an  ordinary  brake,  operated  by  the 
foot  of  the  engineer.  The  pumping  was  performed  by  a  separate  en- 
gine of  150-horse  power,  15-inch  plungers,  and.a  lift-pump. 

HOISTINa  UPON  THE  GOMSTOOK  LODE. 

Upon  the  GomBtoek.  lode^  in  Nevada,  preference  is  given  to  one  heavy, 


^ 
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short-stroke  engine,  with  balance  valves  and  link  motion;  a  pinion 
upon  the  crank-shaft ;  heavy  spnr-wheel,  and  flat  winding  cable. 

The  mines  on  theComstock  lode  which  have  large  hoisting  works  and 
wire  cables  include  the  Chollar-Potosi,  Empire,  (rould  &  Curry,  Hale  & 
Norcross,  Imperial,  Lady  Bryan,  Savage,  and  Sierra  Nevada.  An  en- 
gine recently  put  up  by  the  Risdon  Iron  and  Locomotive  Works,  of  San 
Fntncisco,  has  a  20-inch  cylinder  with  40-inch  stroke,  with  3  feet  6  inch 
pinion,  12-feet  spur-wheel,  14-inch  face  by  3^inch  pitch,  a  single  wind- 
ing reel  for  flat  cable,  5  feet  in  diameter,  sheave,  or  shaft  pulley,  8  feet 
in  diameter.  With  this  it  is  intended  to  work  from  a  depth  of  2,000 
feet. 

HOISTING  IN  aUIDED  CAGES. 

In  each  of  the  methods  described  the  mineral,  having  been  taken  to 
the  shaft,  is  either  dumped  in  a  pile  and  then  shoveled  into  the  bucket 
or  skip,  or  is  dumped  through  a  chute  directly  into  the  skip,  and  the 
empty  car  is  returned  to  the  face.  But  this  necessitates  a  rehandling 
of  the  mineral,  which,  when  it  reaches  the  surface,  must  be  again  dumx>ed 
into  a  car  or  wagon,  by  which  it  can  be  delivered  at  the  proper  point 
away  from  the  shaft. 

These  and  other  considerations  have  led  to  hoisting  the  car  and  load 
together  to  the  month  of  the  shaft.  This  effects  a  great  saving  in  time, 
labor,  and  wear  and  tear  of  appa^tus.  It  is  the  method  adopted  in 
the  mines  upon  the  Gomstock  lode,  and  in  all  well-api)ointed  vertical 
shafts  of  any  considerable  depth  elsewhere.  To  effect  this,  a  compart- 
ment of  the  shaft  is  fitted  with  vertical  stringers,  or  "  guides^  of  wood  or 
iron,  extending  from  the  top  to  the  bottom,  which  serve  to  guide  the 
movement  of  a  platform  cage,  into  which  the  car 'can  be  placed.  The 
platform  is  fitted  witii  rails  of  the  same  gauge  as  the  track,  and  the  ear 
is  rolled  upon  these  and  secured  by  bolts.  The  platform  is  a  little 
smaller  than  the  compartment  of  the  shaft,  and  forms  the  bottom  of  a 
framework  of  iron,  by  which  it  is  suspended.  The  frame  rises  above  it 
on  each  side  and  connects  with  a  cross-piece  above  the  car,  to  which  the 
hoisting  cable  is  attached.  The  platform  and  the  framework  together 
form  the  "cage."  By  means  of  projecting  ears  or  bars  of  iron  or  steel 
rubbers  on  each  side,  at  the  top  and  bottom,  which  partly  embrace  the 
guides,  it  is  kept  from  contact  with  the  sides  of  the  shaft,  and  thus 
glides  freely  up  and  down.  The  only  friction  is  between  the  rubbers 
and  the  guides,  and  this  friction,  in  truly  vertical  shafts,  is  very  slight. 
The  shaft  becomes,  in  fact,  a  vertical  railway,  and  is  a  continuation  ol 
the  tramways  below,  uniting  them  with  the  distributing  tracks  above. 
Tramming  and  hoisting  thus  become  a  connected  and  continuous  oper- 
ation. A  carload  of  mineral  is  rolled  to  the  bottom  of  the  shaft  and 
plaeed  upon  the  platform,  the  signal  is  given  to  the  engineman  above, 
and  the  load  starts  upon  its  vertical  journey. 

Most  of  the  mines  at  Virginia  City  and  Gold  Hill,  upon  the  Comstock 
lode,  and  in  other  parts  of  Nevada,  and  the  principal  deep  mines  in 
California,  with  vertical  shafts,  now  use  the  cage.  It  is  single,  large 
enough  for  one  car  only,  but  the  hoisting  is  very  rapid,  from  500  to  1,200 
feet  i>er  minute,  (8  ft.  to  20  ft.  per  second,)  and  with  heavy  loads  weigh- 
ing from  5,000  to  8,000  pounds. 

The  construction  of  the  cage,  as  I  have  remarked,  is  very  simple,  be- 
ing usually  a  square  plank  platform  with  a  track,  upon  which  the  car 
stands,  and  suspended  by  a  kind  of  stirrup-frame  of  iron  at  each  side  to 
an  arched  cross-bar  of  iron  at  the  top,  through  the  center  of  which  the 
rod  of  suspension  passes  freely,  and  is  firmly  bolted  just  belo^  tA  ^ 
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)n  crossbar,  free  to  move  up  and  down  in  slots  made  in  tbe 
each  side.  This  second  cross-bar  is  connected  at  its  two  ends 
on  the  oater  side  of  the  frame  with  tbe  lever  ends  of  dog- 
safety  catches.  The  construction  will  be  more  readily  nnder- 
efereuce  to  the  fignre,  giving  a  side  view  of  the  most  approved 
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:he  ca^e  and  catch,  now  in  use  in  the  mines  of  the  Comstock 
le  platform  P  P  is  five  feet  long  and  three  feet  eight  inches 
is  surmounted  by  a  hood,  H  H,  of  boiler- iron,  fiLruvl^  ^/wrxvc^^ 

Ex.  Doc  207 37 
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by  hinges  to  the  top  of  the  firame,  and  designed  to  protect  the  minoi 
from  falling  bodies.  The  height  of  the  cage  from  the  top  of  this  hM 
to  the  bottom  of  the  platform  is  eight  feet.  The  ends  of  the  raVtim 
are  seen  atBBandB'B';  the  damps,  or  safety  eatches^tO  O;  and  the 
arms  A  A,  connecting  these  with  a  cross-piece  above,  B'  B^  A  siiBlif 
hook,  S,  for  detaching  the  cage  in  case  of  overwinding^  is  placed  at  the 
top  ana  tarns  in  the  head  of  the  siisx>ending  rod.  When  tihe  cage  is  at 
rest  at  the  bottom  of  the  shaft,  or  whenever  it  is  not  suspended  ^the 
winding  cable,  the  crossbar  B  B,  and  cross-piece  B'  B%  are presMd 
downward  by  a  long  and  i>owerftil  steel  plate  spring,  and  tiiis  throvs 
the  points  of  the  catches  0  0  into  the  Hdes  of  the  goide-timber,  and 
not  into  the  face,  as  is  the  case  with  Fontaine^s  and  other  safety  catcher 
The  construction  of  the  upper  part  of  the  cage,  including  the  earing 
and  the  suspension  rod,  is  not  shown  in  the  si&  view  of  the  cage,  bat 
will  be  seen  in  the  second  figure,  giving  a  front  view. 

Daring  hoisting  or  lowering  tne  spring  is  compressed,  and  this  serves 
to  relieve  the  cage  and  load  from  the  shock  which  attends  a  snddoi 
commencement  of  hoisting. 

The  hand-lever  just  above  the  platform  controls  iron  rods  whidi  rise 
through  the  floor  of  the  cage  and  hold  the  cars  securely  in  place  dnr- 
ingthe  ascent  and  descent  of  the  cage. 

The  whole  construction  is  light  and  simple,  and  has  given  general 
satis£Etction.  It  is  not  closed  in  at  the  top  and  sides  as  closely  as  io  the 
foreign  mining  cages,  and  is  high  enough  to  allow  miners  to  stand  up- 
right as  they  ascend  and  descend.  The  hood  is  hinged  to  prevent  t^ 
imprisonment  of  miners  in  case  of  accident,  or  drowning,  i^  as  some- 
times happens,  the  cage  is  lowered  into  water. 

EUBOPEAN  aniDED  CAGES. 

In  Europe  cages  are  made  in  a  much  more  substantial  and  cambrons 
manner,  and  they  are  generally  arranged  to  receive  several  cars,  either 
one  above  another  upon  separate  platforms  or,  when  the  shaft  is  wide 
enough,  two  or  three  abreast.  At  Mons,  in  shaft  Ko.  12  of  Grand 
Hornu,  eight  wagons  have  been  put  into  one  cage  of  four  stories. 
When  the  wagons  are  large,  as,  for  example,  those  of  twelve  hectoli^ 
at  Blanzy,  the  cages  are  only  two  stories  high. 

They  are  usually  made  of  iron,  on  account  of  both  lightness  and 
strength ;  and  the  angle  irons  and  T-irons  are  found  to  be  well  adapted 
to  the  purpose.  The  cage  of  four  stories  was  the  form  in  use  a  few  years 
since  at  Anzin.  It  is  made  of  angle  iron,  strongly  riveted,  and  weighs 
as  follows : 

Ealogrammes. 

Plate  and  angle  irons 655 

Sheet  iron 220 

Cast  iron 32 

The  safety  catch,  (parachute) 218 

Total  weight  of  the  cage 1, 125 


This  cage  will  carry  2,000  kilogrammes  of  coal  in  the  four  wagons, 
which  themselves  weigh  720  kilogrammes,  thus  making  the  dead  weight 
as  much  as  1,845  kilogrammes. 

The  cage  used  at  Charleroi  holds  four  wagons,  like  those  at  Anzin; 
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at  they  are  here  placed  end  to  end  npon  two  floors  only^  and  the  cage 
eighs  900,  the  four  wagons  780,  and  the  charge  1,600  kilogrammes. 
At  the  Paris  Exposition  of  1867  Nicholas  Libotte,  constractor,  of 
illy,  near  Gharleroi,  exhibited  some  cages  intended  for  the  collieries  of 
harleroi,  Belgium.  These  cages  are  remarkable  for  their  extreme 
ghtness  and  strength,  and  for  the  perfection  of  the  forging.  They  are 
lade  of  steelj  are  intended  for  a  narrow  shaft,  and  are  capable  of  taking 
X  wagons,  one  above  another.    The  cage  weighed  as  follows : 

Kilogrammes. 

Cage 1, 434 

Parachute : 128 

Total 1,562 


Another  cage,  similarly  constructed,  was  made  in  two  stages  only, 
it  was  also  designed  to  receive  six  wagons,  three  on  each  stage : 

Kilogrammes. 

Weight  of  cage 1, 268 

Weight  of  parachute 164 

Total 1,432 


This  cage  was  made  for  a  shaft  near  Liege,  Belgium. 

In  order  to  diminish  the  shock  which  results  from  the  sudden  descent 
f  a  cage  upon  the  platform  at  the  bottom  of  a  shaft,  especially  when 
he  cage  is  used  for  the  descent  of  miners,  caoutchouc  springs  have 
leen  placed  under  a  false  platform  or  landing,  so  as  to  prevent  violent 
oncussions  when  the  motion  of  the  cage  is  not  sufficiently  arrested  in 
eason  to  avoid  a  shock.  So  also,  in  order  to  avoid  the  sudden  shock  at 
he  commencement  of  hoisting,  spiral  springs  have  been  placed  between 
be  end  of  the  cable  and  the  top  of  the  cage,  so  that  the  spring  would 
«  compressed  before  the  cage  began  to  move.  But  such  springs  re- 
hire to  be  very  strong  and  heavy  to  be  of  any  service  where  such  great 
eights  are  to  be  lifted ;  and  this  has  led  to  the  plan  of  placing  large 
^1  plate  springs  under  the  axle  bearings  of  the  great  pulleys  at  the 
^  of  the  shaft.  But  it  is  also  desirable  to  have  an  elastic  form  of  at- 
^hment  to  the  cages ;  and  this  is  secured  to  a  certain  extent  by  the 
*e  of  the  safety-catch,  which  requires  a  spring. 

GABLES,  WIRE  HOPE,  WINDINa  DBUMS,  &C. 

The  leading  mines  upon  the  Gomstock  lode  extend  from  1,000  to  1,300 
et  below  the  surface.  In  nearly  every  one  the  companies  have  changed 
leir  hoisting  works  several  times,  increasing  their  power  and  improving 
leir  construction  to  suit  the  increased  duty  of  winding  from  constantly 
igmenting  depths.  Hemp  cables  have  given  way  in  part  to  round  wire 
pes,  and  these  in  turn  to  flat  wire  cables,  some  of  them  made  of  steel 
ite.  The  dimensions  of  these  flat  cables  are  3  by  ^  inch  to  6  by  1 J  inches 
r  iron,  and  2  J  by  i  inch  to  4  by  ^  inch  for  steel.  The  length  is  usually 
>00  feet. 

the  manufacture  of  wire  cordage  and  flat  winding  cables  for  mines 

Carried  on  in  San  Francisco  upon  an  extensive  scale  at  the  works  of 

8.  Hallidie,  erected  in  1857.    Their  capacity  of  production  is  now 

er  1,200  tons  of  rope  and  cable  annually.    Their  manu&LCtwies^  ^\£l\:sv^<(!>^ 
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every  description  of  wire  cordage,  from  the  delicate  bell  and  signal 
cord  to  those  of  a  single  piece  3,000  feet  long  and  weighing  neariy 
40,000  i>ounds.  Most  of  the  hoisting  works  npnon  the  Ck>mstock  bde 
have  b^n  supplied  with  winding  cables  from  this  establishment. 

This  firm  has  recently  made  a  cable  for  the  Imperial  mine  1,600  feet 
long,  6  inches  wide,  and  ^  inch  thick,  weighing  8,400  pounds.  Uis 
cable  is  wound  upon  a  6-foot  drum,  but  as  generally  several  layen  (d 
the  cable  remain  on  the  drum,  not  being  unwound,  the  diameter  is  in- 
creased to  6^  to  7  feet.  The  sheaves  for  flat  cables  are  usoally  oiJy  7 
feet  in  diameter,  but  this  is  too  small ;  they  should  not  be  less  than  12 
feet 

DIAMBTEB  OF  WINDING  DRUMS. 

It  is  a  common  defect  in  all  the  hoisting  works  of  California  and 
Nevada  that  the  winding  drums  and  pulleys  are  too  small.  In  Eorope 
the  diameter  of  winding  drums  has  been  greatly  increased,  and  tha« 
are  many  examples  of  drums  20  feet  in  diameter.  At  the  Casimir  Perier 
colliery  at  Somain  the  round  wire  rope  is  used  upon  a  dram  with  a  ^ 
ameter  of  7"*.14,  or  25  feet  Twenty-five  turns  of  this  dram  winds  op 
600  metres  of  cable.    The  weight  of  cable  is  four  kilograms  per  mete 

These  larg^  drums  are  particularly  desirable  for  wire  ropes,  which  an 
destroyed  very  fast  by  a  short  bend.  On  these  large  ciramferences  the 
turns  are  fewer,  and  the  cable  need  not  be  coiled  several  times  oTer 
itself,  which  causes  great  wear  and  destruction  of  the  strands.  Ead 
turn  of  a  drum  22  feet  in  diameter  represents  06  feet  of  length  of  cabli^ 
and  25  rounds  will  reach  1,650  feet  deep.  With  a  rope  one  and  a  halt 
inch  thick  the  drum  would  have  to  be  a  little  over  three  feet  in  length. 
In  such  a  case  the  radius  of  the  drum  in  winding  would  remain  the  same 
when  wire  rope  is  used ;  but  this  is  not  the  case  with  hemp  rope,  which 
has  a  much  greater  diameter,  and  when  winding  up  around  the  drum  it 
must  coil  upon  itself  several  times,  and  thus  increase  considerably  the 
radius  of  the  drum,  and,  on  the  other  hand,  in  unwinding  or  lowering 
into  the  shaft  the  radius  of  the  drum  is  rapidly  reduced. 

The  difference  of  radius  is  insufficient  to  compensate  for  the  weight  of 
the  unwound  cable,  and  such  an  arrangement  requires  powerful  engines 
to  lift  up  the  dead  weight  of  cable  at  the  start.  From  that  moment  less 
and  less  power  is  required  until  the  two  buckets  or  cages  meet  in  the 
shaft ;  then  the  descending  cable  gradually  takes  the  advantage  of  the 
ascending  one,  and  the  steam-engine,  instead  of  driving,  is  soon  driven 
with  an  increased  velocity  by  the  increasing  weight  of  the  descendiDg 
cable.  To  avoid  these  inconveniences  a  system  of  counterpoises  is  us^. 
Kopes  carrying  a  counterpoise  are  wound  around  sheaves  placed  on  the 
shaft  of  the  drum ;  these  counterpoises  play  up  and  down  the  shaft  for 
about  fifty  or  sixty  metres;  the  cable  unrolls  as  it  goes  down,  and  the 
radius  of  the  sheaves  diminishes.  It  is  so  arranged  that  when  the  entire 
cable  is  paid  out  and  the  counterpoise  is  down  Uie  two  buckets  or  cages 
pass  each  other  in  the  shaft.  At  that  time  the  strain  upon  the  hoisting 
drum  changes,  as  also  the  action  of  the  counterpoise.  The  rotary  motion 
of  the  hoisting  drum  continues  in  the  same  direction,  as  also  that  of  the 
sheave,  which  now  winds  up  the  rope  of  the  counteri)oise  in  the  opposite 
direction.  The  force  required  to  raise  up  this  counterpoise  counterbal- 
ances the  weight  of  the  descending  cable.  Another  way,  which  gives 
better  results,  consists  in  using  a  very  heavy  cast-iron  chain  as  a  coun- 
terpoise. 
M.  Quillacq,  a  BeVgvan.  engineer^  after  having  visited  the  hoisting 
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works  of  England,  and  examined  the  system  of  counterpoises  used  there, 
proposed  to  place  the  winding  bobbin  directly  over  the  shaft,  and  thiu?  to 
dispense  with  the  sheaves.  Drums  seven  metres  in  diameter  are  placed 
on  the  top  of  the  shaft,  instead  of  the  sheaves,  and  are  driven  directly  by 
a  double-cylinder  engine.  This  system,  which  is  fully  described  in  '"  Le 
MatSriel  des  HouilUreSj^  by  Professor  A.  Burat,  has  not  been  entirely  suc- 
cessful so  far ;  but  it  has  shown,  however,  that  an  economy  of  fifty  per 
cent,  can  be  realized  on  the  wear  and  tear  of  cables. 

Although  difficult  to  do  away  entirely  with  the  sheaves,  it  is  quite 
easy  to  increase  their  diameter  so  as  to  avoid  giving  a  short  bend  to  the 
cables.  It  has  been  suggested  that  a  series  of  rollers  or  small  sheaves, 
placed  on  a  curve  of  large  radius,  might  advantageously  be  used  instead 
of  very  large  sheaves. 

STEEL- WIEE  GABLES — ^WEIGHT  AND  STBENaXH  OP  CABLES. 

The  use  of  cables  made  of  steel- wire  has  been  highly  recommended  on 
account  of  their  superior  strength  and  lightness.  In  practice  abroad 
the  high  hopes  entertained  of  the  value  of  these  cables  have  not  been 
realized.  The  wire  undergoes  rapid  changes,  and  has  been  found  after 
five  or  six  months'  use  to  become  brittle,  so  that  the  cable  could  no  longer 
be  relied  upon.  Some  of  the  flat  cables  now  in  use  in  Nevada  are  mwde 
of  steel ;  but  no  data  regarding  their  weight  and  wear  have  been  re- 
ceived. 

The  following  table  exhibits  the  size  in  inches  of  flat  cables,  their 
weight  in  pounds  per  fathom,  their  working  load  and  breaking  strain.* 
I  have  added  also  a  valuable  table  which  has  recently  been  published, 
living  the  comparative  strength  of  iron,  steel,  copper,  and  hemp  cables, 
expressed  in  dimensions  and  weights  of  the  metric  system.t 

*  From  Hunt's  edition  of  lire's  Dictionary. 

t  From  Etudes  but  Ics  Arts  Textiles,  &c.,  per  Michel  Alcan,  p.  34. 
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PRfiCAUTIONS  IN  USmO  WIBE-BOPE. 

In  winding  with  roand  wire  rope  upon  conical  drnma,  it  is  importaot 
9  make  snre  that  the  angle  of  inclination  of  the  sorface  of  the  dnim  is 
lot  too  great,  aa  otherwise  the  coils  of  the  rope  are  apt  to  slip  off  and 
liQse  serions  accidents.  Several  fatal  accidents  have  occarred  iu  Eng- 
uid  from  this  caose.  They  are  mentioned  beyond  in  connection  with 
he  notice  of  the  various  forms  of  safety  cages.  Mr.  Wales,  a  govem- 
lent  mining  inspector,  (Great  Britain,)  in  his  examination  apon  the 
anse  of  one  of  the  accidents  referred  to,  said: 

*'  In  his  opinion,  what  most  affected  the  proper  and  safe  working  of 
he  spiral  drnm  was  the  angle  which  the  rope  formed  between  the  pulley 
ver  the  shaft  and  certain  portions  of  the  dram.  In  the  present  case 
he  ang]e  was  fifteen  degrees,  and  in  his  opinion  the  accident  was  prin- 
ipally  due  to  that  fact,  and  not  to  any  defect  in  the  rope,  which  was 
iroken  bythe jerk  caused  by  the  rope  falling  from  the  drum.  In  con- 
Insiou  he  remarked  that  in  erecting  spiral  drams  care  should  be  taken 
o  have  the  rope  at  as  easy  an  angle  as  possible,  and  in  do  case  ought  it 

0  exceed  from  ten  to  eleven  degrees." 

Professor  Warrington  Smyth,  of  the  British  Royal  School  of  Mines, 
a  one  of  his  lectures  directs  attention  to  the  precautions  necessary  in 
be  ose  of  conical  dmms.  He  mentions  the  case  of  a  very  serious  ae- 
ident  a  few  years  ago,  by  which  the  lives  of  a  number  of  men  were 
acriflced,  simply,  he  believes,  iu  consequence  of  the  cage  having  been 
roand  up  at  too  great  a  velocity,  and  then  allowed  to  slacken  too  sud- 
ienly,  the  result  being  that  the  laps  got  loose,  some  part  slipped  off, 
be  rope  went  ovei'  the  edge  of  the  drum,  and  was  snapped.  Mr. 
Imyth  then  points  out  how  this  danger  may  be  obviated  by  an  ingen- 
iOB  contrivance  of  M.  Lemielle,  which  consists  of  an  endless  rope  passed 
^own  the  shaft,  and  over  a  pulley  at  each  extremity.  The  rope  is  thus 
:ept  constantly  stretohed  out,  and  motion  is  communicated  to  it  by  a 
[irect-acting  cylinder,  which  sets  one  of  the  pulleys  in  motion. 

It  is  found  to  be  very  dangerous  to  allow  wire  ropes  to  wind  over 
ay  inequality  or  projection  by  which  the  wires  are  snbjected  to  repeated 
■ending  back  and  forth.    At  the  Cannock  Chase  Colliery,  England, 

1  1867,  the  flat  wire  cable  suddenly  snapped  and  precipitated  eight 
len  and  boys  to  the  bottom  of  the  shaft,  killing  flva  The  inspector 
Hand  that  at  the  point  of  tractnre  the  cable  had  been  covered  for  abont 
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oighteen  iDches  with  hemp,  which  had  become  hard  and  solid,  and 
formed  a  bolster  or  projection  on  both  sides  of  the  cable,  three-fonrtiu 
of  an  inch  thick.  The  object  of  placing  this  hemp  npon  the  cable  was 
to  show  tbe  engine  man  when  the  cage  was  opposite  a  certain  drift,  wheze 
it  had  to  stop.  In  passing  to  and  fro  over  a  pnlley  five  feet  in  diamet^, 
and  under  a  dram  of  the  same  diameter,  the  constant  bending  broke  off 
the  wires.  This  effect  was  probably  gradual,  since  it  appeared  on  exam- 
ination that  only  twenty-five  or  twenty-six  wires,  one-seventh  of  the 
number  in  the  cable,  were  whole  when  tbe  cable  finally  parted.  The 
covering  also  prevented  the  condition  of  the  cable  from  being  known, 
and  it  was  believed  that  the  breaking  of  the  wires  had  been  going  on  &r 
three  weeks  or  a  month  before  the  accident. 

EXAMPLES  OF  HOISTINa  WOBKS  ABROAD. 

As  the  depth  of  our  mines  increases  the  importance  of  improving  our 
hoisting  works  becomes  more  and  more  apparent,  and  it  will,  therefore, 
be  appropriate  to  notice  in  detail  some  of  the  best  specimens  of  hoisting 
engines  now  in  use  abroad,  particularly  at  the  collieries  of  Belgiam, 
France,  and  Great  Britain,  where  we  find  the  most  perfect  types  and 
exhibitions  of  mining  upon  the  most  extended  scale.  At  present  oar 
best  hoisting  works  are  only  approximations  in  construction  and  in 
magnitude  to  those  abroad.  The  extent  of  our  mines  has  not  required 
us  to  carry  our  machinery  to  such  a  degree  of  perfection  ;  but  the  day 
is  not  distant  when  for  the  Comstock  lode  alone  we  shall  not  only  have 
to  avail  ourselves  of  the  fruits  of  experience  in  deep  mining  in  foreign 
countries,  but  even  to  improve  upon  their  most  admirable  and  beantiM 
machines. 

There  is  nothing  to  prevent,  indeed  there  is  much  to  encourage,  us  to 
push  our  explorations  of  the  Comstock  lode  to  a  depth  of  3,000  feet  or 
more ;  and  for  this  purpose  very  powerful  engines  and  hoisting  appa- 
ratus will  be  required.  The  wise  provision  which  should  characterize 
all  large  undertakings,  especially  in  mining,  requires  us  to  take  this  sub- 
ject into  careful  consideration.  The  engineers  of  Belgium  and  France 
have  for  some  years  past  been  discussing  the  best  methods  of  carrying 
the  exploitation  of  their  coal  beds  to  a  depth  of  at  least  1,000  metres; 
and  some  of  the  opinions  expresised  upon  this  subject  will  be  mentioned 
at  the  close  of  this  division  of  the  report,  after  some  details  concerning 
the  existing  conditions  of  hoisting  have  been  given. 

There  are  two  principal  types  of  hoisting  apparatus :  the  single  en- 
gine, acting  upon  the  drum  or  bobbin-shaft,  through  the  medium  of 
gearing,  and  the  double  engine,  acting  directly  upon  the  bobbin-shaft  bj 
cranks  set  at  right  angles  with  each  other.  Of  these  two  types,  the 
double  direct-acting  engines  are  preferred  for  large  collieries,  where 
rapid  hoisting  is  essential. 

Professor  Burat,  in  remarking  upon  the  use  of  engines  acting  directly 
upon  the  shaft  of  the  winding  drum,  states  substantially  that  whoever 
the  conditions  of  hoisting  do  not  require  a  greater  force  than  80  horse- 
power, gearing  should  be  used  5  and  that  the  direct-acting  engines  wifli 
two  cylinders  should  actually  exert  at  least  100  horse-power.  If  the 
cages  are  not  required  to  move  with  a  velocity  of  at  least  four  to  five 
metres  a  second  tiie  gearing  is  evidently  preferable  to  placing  the  wind- 
ing drums  upon  the  crankshaft.  This  opinion  is  confirmed  by  compari- 
sons between  the  consumption  of  coal  in  hoisting  works  upon  the  two 
plans,  whicharein  favor  of  the  machines  with  gearing.  For  hoistingwith 
great  rapidity,  the  direct-acting  machines  are  the  best,  and  are  now 
generally  used. 
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Many  establishments,  and  especially  those  of  Haine-Saint  Pierre,  of 
oiiiilet,  and  of  Seriang,  in  Belgium,  and  of  Quillacq,  at  Anzin,  have 
roduced  hoisting  apparatus  of  this  type  which  appear  to  leave  little  to 
e  desired.  Such  machines  are  made  either  vertical  or  horizontal.  In 
le  former  the  winding  reels  are  raised  high  in  the  air,  and  the  only  ad- 
aiitage  appears  to  be  that  the  inclination  of  the  cable  is  lessened,  so 
lat  the  angle  it  makes  with  the  surface  of  the  sheave  is  increased.  A 
isadvantage  is  the  instability  of  the  machine,  owing  to  the  little  breadth 
f  foundation,  and  to  its  great  height.  The  horizontal  engines  are 
luch  more  firm  and  substantial. 

The  accompanying  illustration,  printed  upon  a  separate  sheet  and  in- 
?rted,  (page  584  A,)  representsan  engine  of  Quillacq's  consti-uction  of  the 
ertical  type.  This  figure  is  reduced  by  Bien's  photo-relief  process  from 
ae  of  the  beautifully  engraved  plates  in  Burat's  Atlas.  It  does  not 
squire  much  explanation.  One  cylinder  is  shown  in  section  with  the 
iston  at  the  lower  end.  The  brake-wheel  is  between  the  two  bobbins, 
he  engineer  stands  upon  an  elevated  platform  on  a  level  with  the  bob- 
in-shaft,  and  controls  the  valves  by  means  of  levers.  Three  inches  and 
iree-eighths  of  an  inch  upon  this  reduced  drawing  representsa  distance 
'  about  five  metres. 

In  all  of  these  modern  engines  a  very  great  improvement  has  been  made 
^  the  addition  of  a  powerful  brake,  worked  by  steam.  Instead  of  the 
tendant  exerting  a  large  part  of  his  strength  upon  the  lever  of  a  brake, 
is  now  only  necessary  for  him  to  open  a  valve  by  a  hand  lever,  and 
lus  admit  steam  to  one  side  of  a  piston  in  a  short  cylinder,  and  the 
'ake  is  instantly  applied  with  greater  force  than  a  man  could  possibly 
:ert.  For  such  powerful  engines  as  are  now  in  use,  and  worked  as 
ley  are  at  a  high  rate  of  speed,  a  brake  of  this  kind  is  indispensable. 
Mr.  Quillacq,  constructing  mechanical  engineer  at  Anzin,  appears  to 
ive  been  a  pioneer  in  the  construction  of  large  direct-acting  double 
)i8ting  engines.  He  published  a  description  of  one  of  these  engines  in 
;59.* 

The  cylinders  were  each  0™.600  in  diameter,  and  the  pistons  had 
stroke  of  1°>.800 ;  bobbin-shaft  3™.400  long  and  0™.290  in  diameter  j 
TO  bobbins  6™.500  in  diatiieter ;  Stephenson  slide  motion ;  a  steam 
ake,  with  the  cylinder  0™.350  in  diameter,  drawing  the  two  brakes  of 
3od  powerfully  upon  the  periphery  of  a  wheel  3™.300  in  diameter, 
lis  machine  was  provided  with  signal  indicators,  and  apparatus  for 
resting  the  motion  of  the  engines  and  cages  after  the  cages  passed  a 
rtaiu  point  above  the  mouth  of  the  shaft.  The  whole  machine,  with 
ed-pumps  and  fixtures,  weighed 42,000  kilogrammes  and  costless  than 
,000  francs. 

The  same  constructor  exhibited  a  very  beautiful  hoisting  apparatus 
the  Paris  Exposition  in  1867.  It  was  a  double  engine  of  about  200 
►rse-power.  The  cylinders  were  vertical  and  connected  directly  with 
e  bobbin-shaft,  supported  high  in  the  air  above  the  engines.  Cylin- 
rs  about  3  feet  in  diameter  and  6  feet  stroke.  Link  motion  upon 
th.  Bobbins  for  flat  wire  or  hemp  cable,  and  22  feet  in  diameter, 
eam  brake^  signal  indicators,  and  apparatus  for  preventing  overwind- 
5  were  all  mcluded  in  this  beautiful  machine,  for  38,000  francs.  It 
pears  from  a  bulletin  that  from  1856  to  March,  1867,  inclusive,  the 
ra  had  supplied  67  machines  of  7,012  horse-power  in  the  aggregate, 
rying  from  6  to  500  horse-power,  the  latter  for  pumping. 
In  a  machine  exhibited  by  A.  Audry,  engineer  of  the  establishment 
Mr.  F.  Dorzee,  near  Mons,  the  bobbin-shaft  is  placed  below  on  a 

*  Auuales  des  Mines. 
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level  with  the  floor,  and  the  cylinders  rise  vertically  above  it  and  act 
downward,  instead  of  apward,  as  in  the  engine  by  Qaillacq.  The  cylin- 
ders of  this  machine  are  0°^.90  in  diameter  and  the  stroke  1™.40.  Fire 
machines  have  been  made  npon  this  model  at  different  times  from  1853 
to  1867,  varying  in  capacity  from  80  to  150  horse-power. 

A  very  beautifol  machine  of  the  direct-acting  horizontal  type  was  ex- 
hibited at  Pans  in  1867,  by  the  establishment  of  M.  M.  Schneider  &  Co^ 
of  Creuzot.  Its  strength,  proportions,  and  convenient  arrangement  of  tiie 
various  parts  were  admirable.  The  cylinders,  2"  long  and  0^.550  in 
diameter,  are  placed  5°*.60  apart,  from  centre  to  centre.  The  rods  are 
connected  directly  with  cranks  of  1°*,  placed  at  right  angles  upon  the 
opposite  ends  of  a  main  shaft,  0°^.3  in  diameter,  which  carries  the  two 
bobbins  and  the  friction- wheel,  to  which  the  brakes  are  applied  by  means 
of  steam,  acting  upon  a  piston  in  a  small  cylinder  below  the  floor  of  the 
engine-room.  The  diameter  of  this  wheel  is  3"*,  and  the  length  of  eadi 
of  the  two  wooden  blocks  which  bear  u^on  its  periphery  is  1^J2.  The 
diameter  of  the  drum  of  the  bobbins  is  2i°.04,  and  total  diameter  along 
the  arms  is  about  5°^.5.  The  arms  of  the  bobbins  are  of  wood,  and  the 
extremities  are  not  connected  by  segments,  as  in  many  of  the  Belgian 
and  French  ma<;hines.  The  length  of  the  lever  controlling  the  brakes  is 
1™.9,  the  diameter  of  the  cylinder  0™.34,  the  length  0™.47. 

The  engineer  stands  midway  between  the  forwwd  ends  of  the  cylindeiSf 
with  both  the  bobbins  in  full  view,  and  by  means  of  conveniently  placed 
levers  and  hand- wheels  controls  the  movements  of  the  engine  and  the 
operation  of  the  steam-brake. 

The  details  of  construction  of  a  portion  of  this  engine  are  shown  by 
the  accompanying  figure,  reduced  by  the  photo-reUef  process  from  the 
larger  working  drawings  published  in  the  Partefeuille  des  Ing^nieurij  by 
the  Messrs.  Armengaud.  The  figure  gives  a  longitudinal  elevation  of 
the  bobbin,  the  brake- wheel,  and  brakes,  together  with  the  steam  cylin- 
der for  operating  the  brake,  and  the  levers  by  which  the  engineer  con- 
trols the  movements  of  the  engine.  The  cylinders  of  the  horizoiitiil  en- 
gines and  their  valves  are  not  shown.  B  is  the  bobbin-shaft,  carrying 
the  bobbin  with  wooden  spokes  D  D  D  and  a  cast-iron  brake-wheel 
P  P.  The  spokes,  eight  in  number,  are  not  united  by  segmental  rinisat 
their  extremities,  as  in  some  machines,  but  are  disconnected,  the  cable 
winding  truly  between  the  two  opposite  set«  of  spokes  without  catching 
npon  their  ends.  These  spokes  are  firmly  bolted  by  their  inner  ends  to 
a  cast-iron  socket  plate,  2"».040  in  diameter.  This  plate  and  the  brake- 
wheel  P  P  are  securely  keyed  to  the  shaft  B.  An  aim,  K,  1™.90  in  length, 
works  loosely  upon  the  shaft  B,  and  by  means  of  the  connecting  rods  J  J 
controls  the  brake  pieces  1 1,  faced  with  blocks  of  wood  1™.20  long,  which 
fit  into  the  hollow  face  of  the  brake-wheel  P  P.  The  brake-pieces,  as 
will  be  seen,  are  supported  in  an  upright  position  3«^.230  apart  by  the 
prolongation  of  their  frames  to  the  foundation  below,  to  which  they  are 
luiited  by  hinge  joints.  The  undue  separation  of  these  brake-pieces  is 
])revented  by  set  screws  placed  behind  each,  and  their  approximation 
and  pressure  upon  the  brake- wheel  is  controlled  by  means  of  the  rod  K, 
extending  from  the  end  of  the  arm  K  to  the  steam  cylinder  M.  By  means 
of  the  hand-lever  O  N  steam  can  be  instantly  admitted  to  one  side  or 
the  other  of  the  piston  in  M,  and  thus  operate  the  brakes  with  great 
force. 

The  engineer  stands  upon  a  platform  just  above  the  steam  cylinder  Mi 
and  controls  the  link-motion  by  means  of  the  horizontal  hand-whe^  ^ 
The  dimensions  and  distances  of  the  most  important  parts  are  indicated 
npon  the  figure  iu  metres  and  in  fractions  of  a  metre. 


s 
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At  the  mines  of  Sainte-Barbe,  at  Bezenet,the  extraction  from  a 
of  161™  to  185™  is  effected  by  a  double  horizontal  engine,  the  two 
ders  being  connected  directly  with  the  bobbin-shaft.    The  pistODS 
0™.7  in  diameter,  and  1™.9  stroke.    The  dnim  or  center  of  the  bobl 
is  3™ .5  in  diameter,  and  the  minimum  radius  of  winding  space  is  tl 
fore  1™.75  for  one  of  the  bobbins,  and  greater  for  the  other,  which 
from  the  greatest  depth.    The  brake  is  controlled  by  a  separate  sU 
cylinder.    A  contrivance  for  preventing  accidents  in  case  of  over- 
ing  closes  the  throttle-valve  of  the  engine  and  puts  on  the  steam-bi 
This  apparatus  once  prevented  a  very  serious  accident,  by 
the  cage  before  it  reached  the  sheaves. 

The  cages  weigh  1,900  kilogrammes,  (1,600^  iron,  and  300^  of  wu 
and  are  made  to  receive  six  cars.    Four  sheet-iron  cars  weigh,  wl 
empty,  960  kilogrammes,  and  contain  20  hectolitres  of  coal,  weij 
1,600  kilogrammes.    The  dead  weight  is  therefore  1,900  +  960  = 
kilogrammes.    In  ordinary  working  the  time  of  ascension  of  the  cage : 
load  is  27  seconds.    The  landing  and  returning  the  cars  require  a  meanj 
18  seconds ;  total  time,  45  seconds.   Practically,  they  take  out  four 
minute,  or  240  cars  per  hour,  and  2,400  in  ten  hours  of  effective  w< 
Experience  has  shown  that  they  can  extract  regularly  2,000  cars, 
taining  10,000  hectolitres,  in  ten  hours.    The  two  cables  are  adjusted] 
hoist  from  two  levels,  24™  apart.    The  drainage  is  effected  with  a  sin| 
trip,  and  occupies  only  a  part  of  the  night.    The  quantity  of  water 
tracted  varies  between  6,000  and  10,000  hectolitres.    The  cables  are 
centimetres  wide  and  42  millimetres  thick,  made  of  iron  wire  cov( 
with  hemp.* 

As  an  example  of  the  dimensions  and  cost  of  modem  hoisting  en[ 
in  Saxony,  the  following  from  the  notes  of  W.  Fairley,  mining  engin< 
and  surveyor,  is  interesting:  The  mine  is  at  Zwickau,  the  Briicb 
berg  colliery,  444  English  fathoms  in  depth.  The  shaft  is  rectangul 
ill  section,  28  feet  long  by  8  feet  broad ;  one-half  of  it  is  used  for  wii 
ing  with  two  cages,  the  other  half  for  a  ladder-shaft  and  return 
The  ventilation  is  effected  by  a  Guibal's  ventilator,  measuring  7™  by 
and  driven  by  a  50-horse  engine.  The  hoisting  works  consist  of  a 
of  horizontal  engines,  built  at  the  Wilhelm's  Hutte,  Sprottan,  Schles^ 
at  a  cost  of  £2,850.  The  cylinders  are  42  inches  diameter,  stroke  8 
winding-dnim  for  flat  ropes  12  feet  diameter,  ropes  tapered.  The  tii 
required  for  hoisting  from  the  444  fathom  level  is  two  and  a  half 
utes,  a  speed  of  about  20  feet,  on  an  average,  per  second.  The 
carries  two  wagons  of  10  hundred-weight  side  by  side,  and  is  furnisli 
with  a  safety  apparatus  for  its  arrest  in  case  of  the  breakage  of  tl 
rope. 

GENERAL  OBSERVATIONS  UPON  HOISTINa  ENGINES.  g 

In  all  these  engines  for  collieries,  where  coal  is  so  abundant  an 
cheap,  very  little  attention  has  been  given  to  the  question  of  econoift 
of  fuel,  a  very  important  one  for  regions  like  that  of  the  Comstock,  4 
pendent  upon  wood  brought  from  a  distance  at  considerable  expeus* 
Condensing  engines  are  too  complex  for  hoisting  purposes^  where  it! 
so  often  necessary  to  reverse  the  motion ;  and  the  only  direction  in  whic 
it  appears  possible  to  effect  a  great  saving  of  steam  is  in  working  it  e3 
pansively  as  much  as  possible  by  the  use  of  suitable  cut-off  valves.  IS 
Exposition  of  1867  contained  a  double  engine  on  Woolfs  plan,  and  ooi 
sequently  with  four  cylinders,  which  cx)uld  be  used  advantage<>a8ly  as 

*  From  data  auppViod  by  KM.  Lan  and  Baore  to  Professor  Bor^t,  ISST, 
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hoisting-eDgine,  if  the  necessary  apparatus  for  changing  the  direction  of 
rotation  were  supplied. 

It  is  an  interesting  fact  that  English  colliery  owners  find  it  for  their 
advantage  to  contract  for  their  hoisting-engines  and  machinery  with  the 
French  constructor  QuiUacq,  at  Anzin.  This  eminent  maker  astonished 
the  British  members  of  the  international  jury  by  the  statement  that  he 
had  supplied  both  pumping  and  winding  engines  to  an  important  New- 
castle colliery.  It  is  admitted  by  the  British  reporter  upon  that  class 
in  the  exposition,  that  the  order  was  given  to  the  French  manufacturer 
simply  in  consequence  of  his  lower  price  and  better  finish,  as  compared 
with  the  tenders  from  English  houses ;  and  he  observes :  ^'  Here  we 
have,  then,  one  of  our  Newcastle  mines  actually  working  by  means  of 
French-made  machinery,  fairly  brought  in,  by  open  competition,  to  the 
midst  of  our  machine  shops  and  foundries ;  and  when  we  look  at  the 
inland  position  of  Anzin,  and  the  unquestionable  disadvantages  which 
have  to  be  combatted  in  a  district  where  coal  and  iron  are  comparatively 
dear,  I  cannot  but  think  these  results  redound  to  the  credit  of  French 
engineering,  and  inculcate  on  ourselves  an  important  lesson." 

Opinions  upon  the  relative  value  of  the  two  methods  of  mounting 
hoisting  works,  whether  they  should  be  vertical  or  horizontal,  are  stiU 
divided.  The  English  generally  prefer  the  vertical  form.  There  is  not 
only  the  advantage  in  regard  to  the  inclination  of  the  cables  upon  the 
pulleys,  a  very  considerable  advantage  when  one  of  the  cables  is  wound 
on  the  lower  surface  of  the  bobbin,  but  the  engineer  can  be  placed  much 
nearer  to  the  landing-place  of  the  cages,  and  thus,  having  their  move- 
ments directly  under  his  eye,  will  avoid  many  accidents  that  would 
otherwise  happen,  notwithstanding  any  system  of  signals.  It  has  been 
supposed  that  the  vertical  machines  are  much  more  costly  than  the 
horizontal ;  but  M.  Parent,  director  of  the  Anzin  works,  who  has  used 
both,  holds  an  opposite  opinion.  There  is  so  much  doubt  in  regard  to  this 
matter  that  the  Anzin  company,  having  two  shafts  to  provide  with 
hoisting  works,  decided,  in  1868,  to  place  a  vertical  engine  over  one 
shaft,  (Haveluy,)  and  a  horizontal  one  over  the  other.  (St  Mark.)  The 
question  of  the  relative  advantages  is  still  undecided ;  but  it  is  agreed 
that  in  all  cases  it  is  best  to  place  the  engineer  as  near  to  the  lauding 
of  the  cages  as  possible ;  and  to  secure  this,  the  position  of  the  horizon- 
tal engine  has  been  changed.  The  engine  has  been  turned  end  for  end, 
so  as  to  place  the  cylinders  toward  the  shaft,  and  bring  the  engineer 
within  five  or  six  metres  of  it. 

In  order  further  to  illustrate  the  general  form  of  large  hoisting  works 
abroad,  one  of  the  engraved  plates  in  Burat's  Atlas  has  been  reduced, 
and  is  printed  upon  a  separate  sheet  to  accompany  this  chapter.  It  re 
presents  the  construction  at  the  colliery  of  Bezenet,  and  shows  not  only 
the  large  derrick  supporting  the  great  pulleys  over  the  shaft,  but  the 
two-story  iron  cages,  the  cars,  and  the  arrangement  for  automatic  lower- 
ing of  the  loaded  cars  to  a  track  upon  the  general  level  while  the  empty 
cars  are  hoisted.  The  engine-house  and  engine,  with  the  large  bobbin 
for  flat  cable  is  seen  at  the  right-hand  end  of  the  plate.  A  rod  with  an 
ram  projecting  over  the  cage  is  so  arranged  as  to  stop  the  engine  in  case 
of  over- winding.  The  bofiers  are  set  outside  of  the  building  upon  the 
extreme  right. 

HOISTINa  FROM  GREAT  DEPTHS. 

The  Academy  of  Sciences  of  Brussels  in  1856  proposed  the  subjoined 
question  for  discussion,  and  the  minister  of  public  works  oflered  a 
special  prize  for  a  satisfactor}'    answer:     [TrauHlatiow.^  ''''\w(N\\i^\Ai.  *iw 
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complete  practicable  method  for  extending  the  exploitation  of  collieries  to 
a  deptJi  of  at  least  1,000  metres,  without  sensibly  increasing  the  cost  <^ 
working  beyond  that  in  Belgium  at  the  present  time." 

Among  the  most  remarkable  of  the  memoirs  presented  was  thiU;  of 
M.  DeviUez,  professor  of  mechanics  at  the  school  of  mines  of  Hainanlt 
He  concludes  that,  without  any  new  invention,  but  with  a  judicious  use 
of  the  best  means  of  exploitation  then  employed,  it  was  quite  possiMe 
to  succeed  in  working  at  such  great  depths.  He  proposes  to  use,  in- 
stead of  hemp,  flat  cables  of  iron  wire,  weighing,  on  an  average,  7*^ 
per  running  metre,  or  a  total  for  each  of  7^  kilogrammes.  Cables  of 
the  same  length  of  hemp  would  weigh  more  than  9,000  kilogrammes. 
With  such  wire  cables,  he  could  raise,  at  a  mean  velocity  of  six  metres 
per  second  eight  wagons  containing  together  2,700  kilogrammes  of  coaL 
The  dead- weight  of  the  cage  and  wagons  would  reach  2,150  kilogrammes. 
The  whole  could  be  brought  to  the  surface  in  three  or  four  minutes,  and 
he  thinks  that  a  200  horse-power  engine  would  be  sufficient  for  the  serv- 
ice. The  initial  radius  of  the  bobbins,  according  to  calculation,  should 
be  0™.72  for  tapering  cables  of  iron  wire  and  1™.00  for  those  made  of 
hemp. 

Another  method  proposed  for  hoisting  from  great  depths,  and  already 
put  to  a  test  in  practice,  deserves  mention.  It  is  the  contrivance  of  the 
engineer,  M.  Mehu,  and  was  experimented  with  in  one  of  the  shaits  at 
Anzin.  It  consists  of  two  vertical  oscillating  rods  moving  up  and  down 
in  the  shaft,  as  in  the  man  engine,  and  attached  to  the  extremities  of  a 
hydraulic  balance.  One  rod  raised  the  fiQl  wagons,  and  the  other  car- 
ried down  the  empty  wagons.  But  after  being  tried  successively  at  the 
mines  of  Anzin  and  of  Bonchamp  it  has  been  abandoned. 

TUBNINa  OB  STABTINa  GEAB. 

An  apparatus  has  recently  been  constructed  and  applied  in  England 
for  rendering  uniform  the  driving  power  of  single  cylinder  steam-en- 
gines used  for  winding  or  other  purposes.    It  is  well  known  that  the 
driving  power  of  single  engines  is  far  from  being  uniform  throughout 
the  revolutions  of  the  crank.    At  the  end  of  the  stroke  dead-centeis 
exist,  and  there  is  no  tangential  pressure  at  all ;  and  from  these  points 
the  pressure  upon  the  crank  pin  in  the  direction  of  its  motion  gradually 
reaches  a  maximum  at  about  the  middle  part  of  the  stroke,  and  as  grad- 
ually diminishes  to  nothing.    The  object  of  the  apparatus,  which  the 
inventors*  call  "  turning-gear,''  is  to  enable  single  engines  to  be  started, 
reversed,  or  to  work  with  the  facility  and  regularity  of  double  engines* 
with  their  cranks  at  right  angles  to  each  other.    The  advantages  claimea 
for  the  apparatus  over  double  engines  are  its  great  che^ipness  and  the 
possibility  of  its  application  to  existing  engines  as  well  as  to  new  ones. 
It  consists  of  a  small  supplemental  oscillating  steam  cylinder,  placed 
below  and  a  little  back  of  the  main  crank,  and  connected  with  it  by  the 
middle  of  a  jointed  connecting  rod,  one  end  of  which  turns  upon  a  fixed 
bearing  in  the  foundation.    A  toggle  joint  is  thus  formed,  and  the  piston 
connects  at  the  joint.    This  toggle  is  so  placed  as  to  operate  tangeo- 
tially  upon  the  crank  when  near  its  dead-points.    The  inventor  claims 
that  by  such  means  the  engine  possesses  equal  driving  power  during 
every  part  of  the  crank's  revolution,  so  that  upon  the  dead-centers  all 
the  work  is  done  by  the  turning  gear,  but  during  the  rest  of  the  revo- 
lution it  is  done  by  the  crank  alone,  or  in  combination  with  the  turning 
gear.    With  this  transfer  of  pressure  from  one  part  of  the  revolution  to 

*  William  ^acftcoT^<e>,  LiQudow,  otud  Arthur  Eigg,  Chester. 
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another  no  steam  is  consumed ;  there  is  no  loss  of  power,  except  th6 
mere  friction  of  the  apparatus;  neither  is  there  any  direct  gain. 
He  says: 

For  Tvinding  purposes  at  coUieries  or  mines,  single  engines  are  obJectioDable, 
although  frequently  used,  and  double  engines  are  preferable  on  account  of  their  handi- 
ness  and  safety  from  overwinding  and  the  uniformity  of  their  power  at  every  part  of 
their  revolution.  Now,  as  this  turning  gear  gives  to  single  engines  all  the  advantages 
belonging  to  double  engines,  there  is  manifestlv  a  saving  in  first  cost,  and  to  this  must 
be  added  less  expensive  foundations  and  a  smaller  engine-house.  It  is  e^uaUy  applica- 
ble wherever  the  use  of  a  fly-wheel  is  inconvenient,  and  has  been  appked  to  a  com- 
pound marine  screw  engine  of  100-horse  power.  With  its  use  there  is  not  the  slight- 
est hesitation  or  uncertainty  in  starting  or  reversing,  and  the  engine  can  either  revolve 
at  fnU  speed  or  be  made  to  crawl  slowly  round,  with  the  regularity  of  clock-work.  It 
would  be  almost  superfluous  to  point  out  the  peculiar  advantages  of  this  latter  capa- 
bility in  doing  pit  work  at  collieries. 

The  inventor  claims  to  accomplish  the  same  result  for  engiues  which  re- 
volve in  one  direction  ooly,  by  placing  a  large  double  cam  upon  the  end 
of  the  crank  shaft,  in  such  a  position  with  respect  to  the  position  of  the 
crank  that  it  is  acted  upon  by  a  roller  forming  the  head  of  a  short  pis- 
toD,  working  in  a  cylinder  directly  under  the  shaft.  This  is  a  very  sim- 
ple and  cheap  form  and  can  be  applied  to  any  engine.  Drawings  of 
this  apparatus  accompany  the  Colliery  Ouardian  for  January  28, 1870. 


OHAPTEE  LXXIU. 

SAFETY-CATCHES,  OR   PARACHUTES. 

The  great  depths  to  which  mining  operatious  are  now  carried :  the 
increased  rapidity  of  movement  of  the  cages,  (often  as  great  as  tnirty 
and  forty  feet  in  a  second,)  and  the  paramount  obligation  to  protect  the 
lives  of  the  miners  who  often  ascend  and  descend  by  the  cages,  has  led 
to  the  adoption  of  a  variety  of  contrivances  for  arresting  the  fall  of 
cages  in  the  event  of  the  breakage  of  the  cables  by  which  they  arc  sus- 
pended.   Such  contrivances  arc  known  as  parachutes  or  safety  catches. 

The  great  velocity  of  hoisting  requires  the  cages  to  be  guided  in  the 
shafts  by  vertical  tracks,  which  are  commonly  constructed  of  wood, 
though  of  late  they  are  being  replaced  by  iron  and  steel ;  these  tracks, 
called  guides,  being  continuous  and  equidistant  along  the  path  of  the 
cage,  furnish  a  foundation  upon  which  the  various  parachutes  can  act 
to  sustain  the  cage  in  the  event  of  breakage. 

A  large  numt^r  of  patents  relating  to  this  important  and  indispens- 
able apparatus  have  b^n  taken  out,  but  it  may  be  said  that  there  are 
only  three  types,  and  that  these  originate  from  the  same  principle—- 
levers  drawn  up  and  away  from  the  guide  by  the  traction  of  the  cable, 
and  in  an  opposite  direction  by  the  tension  of  a  spring  which  tends  to 
throw  the  levers  outward  upon  the  guides,  so  as  to  press  upon  or  into 
them  with  a  force  capable  of  stopping  the  fall  of  the  cage  in  case  of  the 
rapture  of  the  cable. 

One  of  the  forms  of  safety  catch  now  in  use  in  the  Savage  silver  mine 
upon  the  Comstock  lode  has  already  been  described  and  shown  by  a 
figure  in  connection  with  the  description  of  the  ordinary  form  of  cage. 
This  description  and  figures  will  be  found  upon  pages  576,  and  571. 

In  1845  M.  Machecourt  published  a  description  of  a  parachute  which 
lie  had  applied  to  the  cages  in  the  shaft  of  a  coal  mine  at  Decize.  This 
parachute  consisted  of  two  pointed  bars  or  arms  of  iron  croa^d  ^wAl 
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tarniug  apon  a  rod  like  the  two  blades  of  a  pair  of  shears.  While  the 
cage  remained  suspended  by  the  cable  the  points  of  these  arms  were 
drawn  inward,  away  from  the  sides  of  the  shaft,  but  in  the  event  of  the 
rupture  of  the  cable,  the  arms  were  thrown  outward  and  downward  by 
springs,  and  penetrating  the  timbers  of  the  shaft,  held  the  cage  sus- 
pend^. 

In  1849  M.  Fontaine,  of  Anzin,  constructed  a  parachute  for  the  Tin- 
chon  shaft  upon  this  principle,  but  in  a  better  form,  and  at  the  time  of 
the  publication  of  Professor  Burat's  Materiel  des  Houill^res,  in  1861,  the 
form  most  in  favor  and  indeed  the  only  form  with  which  sufficient  ex 
perience  had  been  acquired  to  justify  a  recommendation  of  its  general 
use,  was  the  Fontaine  parachute,  then  in  use  in  more  than  fifty  shafts 
in  France  and  Belgium.  It  is  considered  as  having  originated  with  the 
Anzin  company,  and  owes  its  introduction  and  success  to  the  careful 
attention  with  which  all  its  details  were  studied  and  modified  by  long 
experience. 

All  parachutes  combined  and  constructed  on  this  principle  have  given 
satisfactory  results,  and  it  may  be  said  that,  if  the  security  obtained  is 
not  complete  and  absolute,  they  have,  nevertheless,  rendered  such  great 
services  that  their  application  has  become  a  question  of  humanity, 
which  cannot  be  ignored.  The  following  figures  will  speak  in  a  stronger 
and  more  peremptory  manner  than  any  description  to  persuade  miners 
and  engineers  to  adopt  parachutes  in  their  mines.  At  the  mines  of 
Anzin,  from  1851  to  1859,  in  fourteen  shafts  supplied  with  parachutes 
twenty-nine  cable  ruptures  occurred,  and  the  parachutes  saved  the  lives 
of  one  hundred  and  fifty  men.  What  can  be  more  eloquent  and  more 
persuasive  than  this  fact! 

At  the  mines  of  Blanzy  the  experience  has  been  similar,  and  it  is 
•probable  that  if  an  account  had  been  taken  of  all  the  accidents  by  the 
rupture  of  cables  in  Europe  since  paracliutes  came  into  use,  it  would 
show  that  the  men  who  have  been  saved  from  certain  death  by  parachutes 
can  be  numbered  by  thousands. 

In  order  that  a  parachute  should  act  well,  it  is  necessary  that  the 
strength  of  the  spring  should  be  equal  to  150  kilogrammes,  (300  pounds,) 
and  then  the  weight  of  the  cage  makes  the  rest ;  and  the  heavier  that 
weight  the  more  energetic  is  the  grasp  on  the  guides. 

The  three  types  are — 

1.  The  parachute  with  claws,  which  acts  by  a  pressure  exerted  upon  the 
guides  tending  to  penetrate  them  longitudinally. 

2.  The  parachute  tcith  eccentrics,  which  acts  by  a  pressure  exerted  lat- 
erally on  the  sides  of  the  guides,  and  perpendicularly  to  the  plane 
which  passes  through  both  of  their  axes. 

3.  The  wedge  parachute,  which  acts  by  means  of  a  set  of  metallic  jatts 
taking  hold  of  the  guide,  which  is  made  wedge-shaped.  This  parachnte 
gives  a  lateral  pressure  exercised  upon  the  faces  of  each  guide,  and  per- 
pendicularly to  the  plane  of  the  parachute. 

These  several  types  will  be  considered  one  after  the  other. 

FONTAINE'S  CLAW   PARACHUTE. 

The  annexed  figure  represents  Fontaine's  parachute  with  claws.  It 
:s  the  oldest,  and  was  constructed  and  put  in  use  at  the  mines  of  AnaD, 
and  may  be  said  to  have  originated  with  this  company,  At  first  this 
parachute  was  supplied  with  only  one  spring,  but  two  are  now  used,  as 
shown  by  the  drawing.  It  was  the  type  exhibited  upon  the  two-story 
cage  sent  by  the  company  of  Anzin  to  the  Paris  Exposition,  in  1807. 
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The  two  stoat  diagonally  placed  arms  Id  the  drawing  are  armed  with 
sharp  ste«l  points,  and  are  eo  placed  in  the  frame  of  the  head  of  the 
cage  that  when  it  is  suspended  in  the  shaft  by  the  cable,  these  clawa 


Fomtalne'a  Faracbate. 


are  drawn  np  so  as  not  to  to&ch  the  goides.  Two  strong,  spiral  springs, 
replaced  in  some  parachutes  by  steel  elliptic  springe,  are  placed  below, 
and  in  the  event  of  the  breaking  of  the  cable  they  draw  down  the  upper 
ends  of  the  claws,  and  the  lower  and  steel-armed  ends  are  forced  oat- 
ward  into  contact  with  the  wooden  guides,  penetrating  and  sometimes 
splitting  them.  The  cage  is  thus  arrested  in  its  fall,  and  is  sastained 
entirely  by  the  wedging  of  these  claws  against  the  guides  and  timbers 
of  the  shaft.  Each  claw  can  work  iudependently,  the  doable  hook  at 
the  top  permitting  either  one  or  both  to  be  thrown  out  together  or  to 
different  distances,  so  that  ineqnahties  in  the  size  of  the  shaft  or  of  the 
distance  between  the  gnidea  may  not  prevent  a  perfect  contact  of  both 
arms.  The  projections  beyond  the  guides  upon  each  side  are  intended  to 
repreaent  a  part  of  the  iramework  at  a  point  where  the  guides  are  per- 
forated for  the  reception  of  a  bolt  intended  to  prevent  the  cage  &om  being 
hoisted  prematurely.  This  is  a  contrivance  introduced  by  the  engineer 
Gabany,  and  is  placed  at  the  bottom  of  the  shaft. 

The  Fontaine  jiaraohute  has  given  satisfactory  results  in  saving  the 
lives  of  men,  but  the  claws  injure  or  destroy  the  guides.  It  also  neces- 
sitates the  nse  of  very  heavy  timbers  for  the  guides  and  their  supports, 
inasmnch  as  pressure  from  the  claws  is  exerted  in  one  direction,  and  if 
the  guides  should  yield  or  bend  outward  the  effect  would  be  lost.  The 
ftrst  cost  of  such  heavy  guides  and  timbering  is  very  great,  and  any  acci- 
dent, by  destroying  a  portion  of  the  guides,  requiresa  great  expenditure 
fiff  repairs. 

H.  Ex.  Doo.  207 38 
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In  order  to  avoid  these  difflcalties  other  constractioiiB  have  Iwen  dfr 
vised.  One  by  Mr.  ADdomar,  engineer  in  the  service  of  tbe  nuDing  ood- 
paoy  at  Blaozy,  is  shown  by  Uie  annexed  figures.    It  conaiatB  ^  four 


Audumar's  Purochute. 


eccentric  wedges,  two  on  each  side,  nnd  placed  on  opposite  sides  of  the 
guides ;  the  release  of  the  springs  by  the  breaking  of  the  cable  canses 
these  eccentrics  to  turn  and  to  powerfully  sqneeze  the  guides  and  thos 
stop  the  descent  of  the  cage.  This  parachute  is  as  certain  in  its  action 
as  that  of  Fontaine,  and  does  not  split  the  gaidee.  The  grtides  mi 
tbe  framework  may  also  be  made  much  lighter,  for  there  is  no  oatwud 
thiust  or  pressure  tending  to  bend  or  break  the  timber. 

It  will  be  noted  that  the  action  of  the  "dog-clamp"  safety  catch  upon 
the  cage  used  in  Nevada  (see  p.  5G)  is  similar  to  that  of  this  ecceatiie 
catch.    The  sides  not  the  face  of  the  guide  are  acted  on  in  both  casn 

The  spiral  spriogs  aaed  by  Mr.  Audemar  are  made  of  steel  wire  0>.01 
in  diameter.  When  tolly  expanded  they  are  0".39  long,  (nearly  W 
inches,)  and  they  may  be  condensed  to  a  length  of  0".25  :  bat  iu  onler 
to  preserve  their  ftUl  elasticity  the  springs  are  condensed  from  0".W  t« 
O".!!  only.  A  compression  of  y".09  is  sufBcient,  and  this  gives  a  re- 
sistance of  18U  kilogrammes,  (about  360  pounds.)  Motion  is  commnni- 
cated  from  the  springs  to  the  eccentrics  by  means  of  arms  and  leven, 
as  shown  in  the  figures.  The  first  figure  shows  the  position  of  thMe 
arms  and  the  eccentrics  when  the  cage  is  suspended  by  the  cable;  u>d 
tbe  second  their  position  when  tbe  strain  from  the  cable  is  released  and 
tbe  springs  aie  espaatVwL   T\i«>  e.9\ral  sptings  ate  ooataiued  in  ^lis* 
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diical  boxeB,  one  port  sliding  over  the  other.    One  of  these  boxes  and 
the  spriag  are  shown  in  section  in  the  second  figure. 


wnh^TTw 


Aodemu'H  ParBchQlii — Mctian  showing  one  of  the  tpringB. 

The  experience  of  more  than  fourteen  years  ftith  paracbotes  of  this 

type  has  been  most  satisfactory.     In  this  constmction  the  springs  are 

kept  iu  constant  use  by  beingoompressed  and  they  thus  relieve  the  shock 

vrlien  the  cage  is  started. 

MIOHAT'B  PABACHTJTB. 

A  variety  of  the  same  type 
as  the  Blanzy  constmctioD, 
designed  by  Mr.  Michat,  is 
shown  with  sufficient  clear- 
ness by  the  appended  figure, 
and  a  descriptioQ  is  unneces- 
sary. It  is  evident  that  it 
does  not  differ  esseutially 
from  the  parachnte  jast  de- 
scribed. 

BBAUnS^S  PABACHUTE. 

Iliisisathird  variety  of  the 
same  type,  but  it  differs  from 
the  others  by  its  extreme 
simplicity  and  the  nature  of 
the  spring.  This  form  orig- 
dwi&  Mr.  Braune,  chief 

of  the  mines  of  the  ifiolut'i  Pacuboltft. 
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Yieille  Montagne  Company.  A  simple  India- 
rabber  band  spring  is  all  tiiat  is  used  to  drav 
the  eccentrics  in  upon  the  guides.  It  is  said  to 
have  given  satisfoction  for  a  period  of  three 
years  or  more;  bat  it  is  doubtftil  if  a  spring  of 
this  natare  can  long  remain  active  and  reliable 
when  under  constant  tension. 

PABACHUTE  WITH  WEDGES. 

The  third  type  of  parachute  is  known  as 

"SysVe^  and  is  constructed  to  act  like  a  wedge. 

It  has  arms  like  a  parachute  with  claws,  bat 

the  latter  are  replaced  by  a  metallic  jaw,  in  the 

form  of  a  hollow  wedge,  fitting  to  the  form  of 

the  guide,  which  is  made  wedge-shaped.    When 

the  parachute  with  the  cage  is  sustained  by  the 

cable,  the  jaw  moves  along  the  guide  without 

Branne's  Parachnte.        touching  it;  but  if  a  rupture  occurs,  it  then 

presses  upon  the  guide  and  wedges  powerfully,  so  as  to  arrest  the  descent 

of  the  cage  within  a  Stance  of  only  0™.25  or  O^JSO.    The  action  is  thus 

very  prompt,  but  it  is  so  gradual  that  there  is  no  perceptible  shock. 

This  construction  does  not  ii\jure  the  guides,  and  it  has  the  advan- 
tage over  the  parachutes  of  the  second  type  tnat  iron  guides  may  be 
used,  the  reduced  size  of  which  is  much  less  cumbersome  in  shafts  than 
heavy  timbers.  It,  however,  requires  the  guides  to  be  made  with  great 
accuracy,  and  uniform  in  size  and  angle  of  the  wedge,  and  the  difficulty 
of  obtaining  them  has  prevented  this  parachute  from  coming  into  gen- 
eral use. 


THE  VALUE  OF  SAFETY-OATCHES  IN  SAVINO  IJFE. 

Although  the  construction  of  parachutes  has  not  by  any  means 
reached  perfection,  there  being  some  difficulties  attending  their  use, 
they  have  rendered  the  greatest  service  in  mining  operations,  repeat- 
*e<lly  preventing  great  losses  of  life  and  property ;  and  no  excuse  can 
be  received  for  allowing  a  single  mining  cage  to  be  without  one 
wherever  miners  are  permitted  to  ascend  and  descend  in  it.  Accidents 
from  the  unaccountable  breaking  of  the  strongest  cables  are  not  infre- 
quent; and  when  it  is  well  known  to  mining  engineers  that  parachutes 
of  the  proper  construction  have  repeatedly  been  the  means  of  saving 
life,  it  is  strange  that  there  should  be  any  hesitation  in  adopting  them. 
Even  while  writing  this  chapter  the  report  of  a  recent  accident  (January, 
1870)  at  one  of  the  shafts  of  the  Dowlais  Company  has  been  handed  to 
me,  and  a  condensed  account  of  it  is  inserted  as  appropriate  in  this  con- 
nection : 

A  fatal  accident  happened  at  the  Deep  Pit,  Yochrhiw,  the  property  of  the  Dowlaia 
Company,  on  Saturday  afternoon,  about  5  o'clock,  by  which  five  perBons  lost  tbcir 
lives.  It  appears  five  men  were  ascending  the  pit,  and  when  within  27  yards  of 
the  top  the  rope  broke  and  the  i>oor  fellows  were  precipitated  to  the  bottom,  a  depth 
of  500  yards.  The  bodies  were  smashed  to  pieces,  and  death  must  have  been  ib- 
stantaneous.  This  is  the  same  pit  where  a  similar  accident  occurred  a  month  ugih 
when  two  men  lost  their  lives.  It  happened  in  the  same  manner  as  the  one  on 
Saturday,  and  apparently  from  the  same  cause.  The  Vochrhiw  pit  is  a  very  large 
colliery,  employing  about  600  hands.  It  is  400  yards  deep,  and  ia  worked  by  two 
•hafts,  Nos.  1  and  2;  the  No.  2  being  the  shaft  generally  used  for  the  passage  up  and 
down  of  men  and  horses,  the  other  shaft  being  reserved  for  mineral  alone.  But*  M 
these  accidents  show,  the  tulb  aAo^lod  by  the  oompany  has  not  been  kept  by  their  bnb 
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The  pits  are  worked  bv  spiral  dram— an  inYention  which  has  caUed  forth  od  sereral 
occasions  the  approyal  of  the  ffovemment  inspector,  as  they  enable  the  engines  to 
raise  heavy  weights  as  well  as  the  caae  and  rojie  of  a  pit  400  yards  deep  with  ease, 
and  without  any  extra  power.  Bat  then  safety  depends  chiefly,  we  may  say,  npon  the 
angle  formed  between  the  rope  and  the  pulley  above  the  shaft  with  certain  portions  of 
the  dram.  It  ought  not  to  exceed  ten  or  eleven  degrees,  though  the  angle  at  the  time 
of  the  first  accident  was  as  much  as  fifteen  degrees,  and  to  that  Mr.  Wales  ascribed  the 
accident,  as  it  produced  the  overlap  of  coil  which  led  to  the  accident.  On  that  occa- 
sion the  coil  overlapped  when  the  men  were  two  hundred  and  fifty  yards  from  the  bot- 
tom, and  the  jerk  caused  by  its  falling  into  its  place  snapped  the  rojie  and  precipitated 
the  cage  to  the  bottom.  On  Saturday  night  the  No.  2  pit  was  busy  between  6  and  7 
o'clock  in  bringing  out  the  colliers,  ana  there  were  then  at  the  bottom  of  the  No.  1 
shaft  four  lutchers  and  the  overman  of  the  pit.  In  their  anxiety  to  get  out  without 
walking  through  the  workings  to  the  other  snaft,  it  is  conjectured  the  whole  of  them 
got  into  the  cage  of  No.  1  shaft,  and  signaled  to  the  banksman  to  set  the  engine  in 
motion.  The  engine  started,  and  the  cage  was  brought  to  within  27  yards  of  the  bank 
when  the  fatal  overlap  of  coil  again  occurred,  and  the  Jerk  which  followed  snapped 
the  rope  and  brought  about  the  dreadful  catastrophe. 

Here  we  have  the  particulars  of  two  fatal  accidents  from  the  same 
cause,  and  in  the  same  mine,  within  about  a  month :  and  it  does  not 
appear  that  any  effort  was  made  atter  the  first  accident  to  prevent  a 
second,  nor  does  it  appear  that  the  cage  in  either  case  was  provided 
with  any  form  of  safety-catch.  At  the  inquest  after  the  first  accident 
at  Dowlais,  it  was  testified  by  the  engineer's  foreman  that  a  similar  ac- 
cident, but  to  an  empty  cage,  had  previously  occurred  in  the  same  pit. 

In  tne  Colliery  Guardian  or  September  16, 1869,  there  is  an  account 
of  a  shocking  accident  which  occurred  at  the  Kirkless  colliery,  Wigan. 
The  men  were  leaving  the  pit  early  in  the  afternoon,  and  while  eight  of  the 
number  were  being  drawn  to  the  surface  the  wire  rope  on  one  side  of  the 
drum  slipped  as  it  was  being  wound  on,  the  loose  coils  fell  over  the  flange 
at  the  end,  became  entangled  in  the  eccentrics  at  the  side,  and,  weakened 
by  the  chaffing  which  it  had  received  by  being  pressed  between  those 
revolving  parts,  parted  by  the  sudden  jerk  given  by  the  cage  as  it  took 
out  the  slack  in  descending.  The  cage,  containing  eight  persons,  fell,  of 
course,  to  the  bottom  of  the  shaft,  a  distance  of  270  yards,  and  several  men 
were  instantly  dashed  to  pieces.  At  the  inquest  upon  the  bodies,  the  gov- 
ernment inspector  said  the  drum  was  rather  too  conical,  and,  in  his 
opinion,  some  slight  deflection  of  the  pulley  had  caused  the  rope  to 
coil  back,  and  so  led  to  the  slip.  A  drum  of  that  shape  required  the 
nicest  management  and  care  in  keeping  the  pulleys  straight. 

Here  is  another  account,  of  an  accident  in  ^Pennsylvania,  reported  in 
the  daily  papers  since  this  chapter  was  written : 

Shenandoah  Cmr,  Schuylkill  County,  March  29, 1870. 

A  terrihle  accident  occurred  at  the  coal  mine  of  Richard  Hecksher,  a  few  miles  from 
thia  place,  at  an  early  hour  this  morning.  While  foor  men  were  descending  the  shaft 
to  commence  the  day's  work,  the  rope  hroke,  precipitating  them  to  the  bottom,  over  60 
feet.    AU  were  Instantly  killed. 

There  appears  to  be  great  opposition  on  the  part  of  English  miners 
to  the  introduction  of  any  form  of  the  parachute.  In  some  observations 
by  a  "  miner,"  upon  the  above-described  accidents,  the  following  pas- 
sages occur : 

Are  any  of  the  safety-ca^,  which  have  from  time  to  time  been  invented,  really 
mitable  and  efficient ;  and,  if  so,  why  are  they  not  adopted  f  Now,  the  fact  is,  a  really 
mitable  and  efficient  safety-cage  has  stiU  to  be  discovered ;  all  that  have  yet  been 
bron^t  forward  being  objectionable  for  one  reason  or  another.  That  many  of  the 
contrivances  are  higUy  ingenioos  cannot  bo  questioned,  but  in  practice  they  have, 
without  exception,  been  found  wanting ;  either  they  are  too  fraple,  damage  the  guides, 
or  require  such  continual  attention  to  keen  them  in  order  that  it  is  dangerous  to  place 
xeliaDce  upon  tJhem ;  and  it  is  generally  felt  that  if  reliance  be  placed  upon  an  appa- 
zatua  of  the  faUure  of  which  there  is  a  remote  probability,  it  is  better  to  depend  upon 
the  rope  alone.    The  various  safety-cages  which  have  been  proposed  &c^  x^\)j&\i  t^1<^x^ 
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ble  to  two  claaaos,  and  the  great  queotion  is,  which  claas  is  the  best  f  One  clan  of 
catdi— for  really  the  safety-caffo  is  merely  a  safety-catch  applied  to  an  (vrdinary  cage- 
is  so  arranged  that  it  is  brought  into  play  at  the  end  of  each  joomey  np  and  down  the 
pit,  the  object  being  to  prevent  the  apparatus  becoming  worthless  from  disnse.  The 
idea  is  doubtless  g<KKl,  but  the  objection  is,  that  the  wear  and  tear  are  so  ffreat  that  tlw 
apparatus  is  worn  out  and  useless  before  it  is  required  to  avert  calami^,  the  coiwe* 

auence  being  that  when  the  accident  happens  it  is  fittal,  as  usual.  In  the  other  tbm 
lie  apparatus  is  never  brought  into  play  until  the  accident  occurs,  the  object  being  to 
avoid  the  dangers  inseparable  from  the  former ;  the  wear  and  tear  are,  of  cwuTse,  piv- 
ventcd,  but  frequently,  when  the  accident  happens,  it  is  found  that  the  whole  conoon 
has  become  fixe<l  from  disuBe. 

Perhaps  the  only  arrangements  not  open  to  these  objections  are  those  somewhat  like 
Aytoun's  and  Nvst's,  each  of  which  depends  for  its  safety  upon  the  mere  chance  of  pt- 
sition  of  a  metal  fork,  or  its  equivalent,  so  as  to  become  nzed  ajg^inst  the  suide-rDdSi 
Both  of  these  catches  are  extremely  simple,  have  no  springs,  or  smiilar  contnvanceB,  to 
get  out  of  order,  and  would  not  cost  more  ^lan  a  few  shilBngs  to  apply  them.  It  hat 
been  said  that  they  knock  the  guide-rods  to  pieces  when  they  are  broii^t  into  action, 
but  as  the  damage  can  only  occur  when  an  accident  has  happened,  and  a  calamity  ben 
averted,  surely  this  should  not  prevent  their  adoption.  As  neither  are  protected  by 
patent,  every  colliery  proprietor  con  have  them  mode  bv  his  own  smith.  It  is  a  very 
common  opinion  among  practical  men  that  the  use  of  safety  apparatus  begets  care^ 
lessness  on  the  part  of  those  engaged  about  the  shaft,  but  perhaps  the  ground  for  this 
complaint  is  more  apparent  than  real,  and  as  the  cage  is  without  question  as  safe  with 
the  apparatus  as  without  it,  it  might  be  desirable  to  accept  reliance  on  the  catch  at 
more  tiian  equal  to  the  diminished  attention  of  the  men. 

The  last  paragraph  of  this  extract  is  a  good  answer  to  the  general 
drift  of  the  opinion  expressed  by  the  British  jury  upon  the  safety-cages 
exhibited  in  the  International  Exhibition  of  1862 :  "  The  jury  gave  oare- 
fal  attention  to  all  the  varieties  of  this  apparatus,  and  were  strongly 
impressed  with  the  merits  of  several  of  them,  and  witti  the  desirableness 
of  enlisting  in  this  cause  the  interest  of  the  intelligent  mechanician. 
But  they  share  in  the  repugnance  of  colliery  viewers  to  trust  to  the  ac- 
tion of  a  spring  on  wliich  most  of  them  depend,  and  which,  of  whatever 
substance  it  is  made,  is  sure  by  degrees  to  lose  its  elasticity,  and  is  thus 
liable,  unless  frequently  looked  after,  to  fail  at  the  moment  when  re- 
quired. They  are  also  aware  that  a  great  inconvenience,  not  to  say 
danger,  has  been  introduced  by  all  those  hitherto  employed,  in  conse- 
quence of  the  apparatus  being  brought  into  play  by  a  plunge  during  the 
rapid  descent  of  the  cage,  and  that  hence  several  of  these  inventions, 
after  being  fairly  tried  for  one,  two,  or  three  years,  have  been  ultimately 
removed.  Nor  is  it  too  much  to  say,  although  an  insufficient  argument 
if  taken  alone,  that  the  employment  of  this  apparatus  has  a  tendency 
to  make  i)eople  careless  about  the  examination  and  renewal  of  roi)es.'^ 

In  view  of  the  very  satisfactory  experience  with  parachutes  in  the 
Hrge  colleries  upon  the  continent,  and,  above  all,  the  fact  that  they  have 
repeatedly  saved  many  lives,  the  writer  trusts  that  their  use  will  not  be 
negleeted  in  the  mines  of  the  West  j  and  it  is  gratifying  to  know  that 
they  are  now  attached  to  most  of  the  cages  in  the  mines  upon  the  Corn- 
stock  lode. 

It  would  not  be  difficult  to  collect  many  accounts  of  fatal  accidents  in 
those  mines,  which  probably  could  have  been  avoided  if  properly  con- 
structed parachutes  had  been  used.  There  is  one  remarkable  case  on 
record,  showing  the  usefulness  of  another  precaution,  though  it  provi- 
dentially failed  to  be  another  of  the  terrible  warnings  which  call  for  the 
use  of  parachutes :  A  cage  in  the  Hale  and  Norcross  Mine  was  precipi- 
tated to  the  fifth  level,  a  distance  of  230  feet,  without  breaking  any  bones 
of  a  man  who  was  uiwn  it.  The  entire  steel-wire  cable  fell  down  the 
shaft,  and  coiled  upon  the  roof  of  the  cage.  The  roof  protected  the 
miner  from  being  crushed  by  the  cable  ^  and  this  shows  the  importance 

*  Eeporta  ol  the^  BritUh  iury,  Exhibition  of  18G8. 
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of  placing  a  hood  upon  every  cage  in  which  miners  are  conveyed.  The 
form  of  such  a  hood  is  of  some  conseqaence.  There  is  a  case  on  record 
in  England  of  a  miner,  standing  in  a  drift  near  the  bottom  of  a  shaft, 
being  killed  by  a  pebble  which,  falling  from  the  sniface  npon  the  dome- 
shapdd  roof  of  the  cage,  glanced  off  and  struck  him. 

Examples  are  not  wanting  of  tlie  utility  of  safety  attachments  to  cages 
in  mines  upon  the  Gomstock  lode.  In  February,  1869,  a  steel- wire  cable 
was  broken  in  the  Imperial-Empire  shaft ;  but,  owing  to  the  safety  at- 
tachment to  the  cage,  no  other  damage  was  done.  The  Mining  and  Sci- 
entific Press  of  Sd>n  Francisco,  in  September,  1865,  reports  that  in  one 
of  the  mines  (the  Sierra  Nevaaa,  it  was  believed)  a  safety  cage,  heavily 
laden  with  ore,  had  nearly  reached  the  top  of  the  shaft  when  the  rope 
parted.  The  safety  catch  prevented  a  free  fall,  but  the  load  was  so 
heavy  that  the  descent  of  the  cage  was  not  completely  checked,  and  it  went 
to  the  bottom  so  slowly  that  not  a  bolt  or  timber  was  broken.  Frequent 
experiments  made  in  tihe  Gomstock  mines,  by  cutting  the  cable  above  a 
loaded  cage  suspended  in  the  shaft,  have  proved  the  efficiency  of  the 
parachute. 

SAFBTY  HOOKS. 

With  the  modem  powerful  and  rapidly  winding  engines,  the  least  in- 
attention on  the  part  of  the  engineer  as  the  cage  nears  the  surface  may 
I^ermit  it  to  ascend  to  the  sheaves  and  produce  great  destruction.  Ifu- 
merous  and  fatal  accidents  from  this  cause  are  reported  in  the  mining 
journals.  Even  while  this  report  is  printing,  accounts  of  an  accident 
at  a  colliery  near  Wigan*  show  the  fearful  results  of  over- winding,  and 
the  importance  of  some  means  of  prevention.  Various  contrivances 
have  been  proposed  and  adopted  to  prevent  this  over- winding.  Safety- 
hooks,  which  open  and  leave  the  cage  free  to  rest  upon  spring-catches 
below  it,  are  the  most  common ;  but  it  would  seem  that  the  best  con- 
trivance of  all  is  the  very  simple  one  of  placing  one  arm  of  a  lever,  a 
bent  bar  of  iron,  in  the  path  of  the  cage,  so  that  if  it  passes  that  point 
the  supply  of  steam  to  the  engine  is  shut  off,  and  the  valve  of  the 
steam-brake  is  opened.  Thus,  by  one  blow  upon  this  bent  lever,  the  en- 
gine is  stopped,  the  brakes  are  applied,  and  the  winding  of  course 
ceases.  This  has  been  rendered  possible  by  the  addition  of  the  power- 
ful brakes  oi)erated  by  steam. 

Among  the  many  forms  of  detaching-hooks  which  have  been  pro- 

^ ■  ■      I.  I 

*Extra4)rdinanf  colliery  accident  near  JFigan, — Shortly  before  10  o'clock  on  Tuesday  night 
a  shocking  colliery  accident,  by  which  one  man  was  killed  and  fonr  others  received  inju- 
ries more  or  less  serious,  occurred  at  Messrs.  Blundell's  No.  1  Sinking  Pit,  situated  in 
the  township  of  Pemberton,  near  Wigan.  The  shaft  has  been  in  course  of  construction 
§at  nearly  a  couple  of  years ;  it  is  of  more  than  the  ordinary  diameter,  and  the  work 
has  hitherto  progressed  without  serious  impediment.  The  men  employed  work  in  eig;ht- 
hoor  "  shiftSi  and  at  a  quarter  to  10  on  Tuesday  preparations  were  made  for  bringing 
one  of  these  working  parties  to  bank.  Four  men  entered  the  hoppett  to  ascend,  and 
they  were  drawn  to  the  surface ;  but  here  the  engineer,  Thomas  Ackers,  found  ho  was 
unable  to  reverse  the  engine  or  to  apply  the  brake,  owing  to  some  derangement  of  the 
machinery.  The  consequence  was  that  the  hoppett  was  drawn  at  great  speed  over  the 
poUey,  and  then  through  the  roof  of  the  engine-house  into  the  building  itself,  which 
was  a  perfect  wreck  m  a  few  seconds.  Two  of  the  men,  fearing,  from  the  speed  at 
wfaioh  they  approached  the  surface,  that  they  were  about  to  be  ^  pulleyed,''  made  a 
desperate  leap  for  life  as  they  reached  the  bajik,  and  one  of  them  escaped,  compara- 
UTely  speaking,  uninjured,  while  the  other,  fearfuUy  shaken,  was  falling  into  the  pit- 
•luift,  Mnxen  he  was  saved  by  the  banksman.  A  tnird,  named  Butler,  Kept  his  place 
until  the  hoppett  arrived  at  the  engine-house,  when  he  was  flung  a  distance  of  forty 
yards  over  the  building,  and  he,  too,  escaped  with  his  life;  but  the  fourth  was  not  so 
SBTtonate,  as  he  was  dragged  into  the  house  and  kiUed  instantaneously.  The  engine 
teoder  was  also  serioualynart  by  the  falling  debris. — From  Uui  CdUery  Guardiatiy  Marck 

11.187a 
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posed,  there  is  one  which  is  advertised  in  the  English  jonmals  as  ex- 
tensively used  in  collieries.  Its  construction  will  be  seen  from  the  figure. 
It  consists  of  two  plates,  placed  face  to  face,  and  turning  apon  a  central 

bolt  It  forms  a  part  (a  link)  of  the  winding  caUe 
or  chain,  and  is  so  made  that  if  drawn  up  through 
a  hole  in  a  cross-beam,  bushed  with  a  heavy  cast 
iron  lining,  E,  E,  the  expanded  wedge-shaped  sides, 
H,  H,  are  preissed  together,  by  contact  witli  E,  E, 
so  as  to  liberate  the  bolts  of  the  cable,  A  and  B, 
at  D  and  D.  At  the  same  time  a  square  shoulder 
upon  each  plate  of  the  link  catches  npon  the  upper 
edge  of  the  hole^  and  sustains  the  weight  of  the 
cage.  This  is  said  to  be  extensively  used.  A  fbnn 
of  safety-hook  used  in  Ifevada  is  shown  upcm  ft 
previous  page,  in  the  drawing  of  the  cage  now  in 
use  upon  the  Comstock  lode. 

The  safety-hook  by  S.  Bailey,  proposed  in  ISdO, 
consists  of  a  fixed  ring  between  the  guides  over 
the  shaft,  through  which  the  cable  passes.  TVhen 
the  cage  is  drawn  up  too  far  this  ring  acts  upon 
two  projecting  arms,  which  detach  the  cable,  whfle, 
at  same  time,  hooks  are  thrown  outward  over  the 
ring,  and  by  these  the  cage  or  kibble  remains  sos- 

Safiaty  Detaching-hook,  pended.* 

SIGNAL  INDIOATOBS. 

Carefully  made  indicators  are  now  attached  to  winding  engines,  in 
such  a  manner  that  the  position  of  the  cage  in  the  shaft  is  shown  to 
the  engineer  by  the  movement  of  an  index  or  pointer  along  a  horizontal 
scale,  and  as  the  cage  approaches  the  top  a  bell  is  sounded  once  or  twice, 
and  if  it  ascends  too  far  the  apparatus  shuts  off  the  steam  and  stops 
the  engine. 


CHAPTER  LXXIV. 


RAISING  WATER. 


It  is  unnecessary  hero  to  do  more  than  mention  the  very  common 
method  of  raising  water  fron  mines  of  small  extent  by  means  of  the 
tub  and  windlass,  precisely  as  ore  is  raised,  or  by  a  barrel  fitted  with  a 
large  valve  in  the  bottom,  which  opens  and  allows  the  barrel  to  lill  auto- 
matically when  it  reaches  the  sump.  This  method  was  in  use  at  the  Ama- 
dor mine  to  a  depth  of  at  least  eleven  hundred  feet,  the  buckets  being 
of  iron  and  cylindrical,  like  the  tubs  for  ore,  and  sliding  like  them  upon 
the  guides  along  the  inclined  shaft.  Guided  skips  fitted  with  valves  are 
similarly  used. 

In  Virginia  City,  Nevada,  along  the  Comstock  lode,  many  of  the  shafts 
were  kept  drained  by  these  simple  means,  and  the  only  apparatus  wo^ 
thy  of  further  note  was  the  method  of  delivery  of  the  water  into  mova- 
ble launders.  When  the  barrel  of  water  reached  the  surface,  a  launder, 
running  upon  rails  laid  on  each  side  of  the  shaft,  was  pushed  under 
it.  The  barrel  was  then  allowed  to  descend  and  rest  upon  cross-lNurs, 
and,  by  raising  the  valve,  the  water  was  discharged  into  the  head  of 

*  Jour.  MiniuK,  I860,  asid  6ev.  Universelle;  May  and  June,  1860,  p.  511. 
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the  launder  and  con- 
veyed away  witboat 
the  necessity  of  mov- 
ing the  barrel  out  of 
the  line  of  tbe  shaft;. 
Cylindrical  water- 
tabs  have  been  nsed 
to  a  conaiderable  ex- 
tent in  the  French 
collieries.  They  are 
nsaally  made  with  a 
capacity  of  20  hecto- 
litres, equ^  to  five 
hnndred  and  twen- 
ty-eight gallons,  and 
weigh  about  700 
kilogrammes.  Tbe 
water  enters  by  a 
large  valve  at  the 
bottom,  and  is  dis- 
charged throngh  a 
side  orifice.  With 
this  form  of  appa- 
ratus for  hoisting 
water,  it  is  neces- 
sary, in  order  to 
avoid  loss  of  time, 
to  provide  guides  in 
the  shaft,  so  that  the 
tnb  may  be  drawn  up 
and  lowered  rapid- 
ly. It  has  also  bieen 
fonnd  highly  advan- 
tageous to  com- 
mence discharging 
the  water  as  soon 
as  the  tub  reaches 
a  sufficient  height 
above  the  pit,  with- 
out bringing  it  to 
rest  An  arrange- 
ment for  this  pur- 
pose is  shown  by 
the  accompanying 
[date,  reduced  Irom 
a  figure  given  by 
Burst  in  bis  atlas 
of  Le  Matiriet  dea 
JSottilUrei.  Instead 
of  hringing  tbe  tuh 
<ft  water  to  a  com 
plete  rest  upon 
catches  at  the  top 
(Hf  tbe  shaft,  it  is 
"kept  slowly  ascend- 
ing, aod  strikes  a 
movable  knocker  or 
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frame-work,  which  throws  open  the  discharge  valve  and  lets  the  wata 
escape.  The  motion  may  be  stopped  as  soon  as  the  vsdve  is  open, 
and  as  soon  as  the  tub  is  emptied  it  may  be  lowered  without  any  Ices 
of  time.  The  practical  value  of  this  improvement  is  shown  by  the 
results  obtained  with  it  at  the  Lucy  pits,  near  Montceaa-des-Mines.  At 
these  shafts,  200  metres  in  depth,  30  tubs  of  water,  contaiuiDg  25  hecto- 
litres each,  were  raised  per  hour,  being  a  total  of  750  hectolitres  of 
water :  but  this  being  insufficient,  the  automatic  discharge  apparatus 
was  added,  and  the  number  of  deliveries  of  tubs  of  water  at  the  surface 
was  easily  increased  to  50  or  60,  discharging  from  1,200  to  1,500  hecto- 
litres per  hour.  • 

The  lift  and  plunger  pumps  used  in  Gahforuia  and  Nevada  are  gener- 
ally of  small  size,  and  have  no  special  peculiarities.  They  are  geneiaUj 
connected  with  either  the  engine  used  for  hoistiug  or  with  that  for  luu- 
Ding  the  milL 

OHINESS  PUMP. 

In  placer  mining  the  ^^  Chinese  pump^  is  much  used  for  draining  the 
pits  where  the  water  does  not  require  to  be  raised  to  a  great  distance. 
This  is  essentially  a  chain-pump.  A  continuous  belt  of  canvas  5  or  6 
inches  wide  has  cleats  of  wood  firmly  secured  to  it  at  intervals,  and  is 
made  to  pass  continuously  through  a  rectangular  box,  the  lower  end  of 
which  is  fitted  with  a  roller  over  which  the  belt  passes,  and  is  inserted 
in  the  water  to  be  raised  firom  the  pit.  The  upper  end  delivers  the 
water  into  a  launder  or  trough,  by  which  it  is  conducted  away.  The  belt 
passes  over  a  wheel  at  the  top,  and  motion  is  given  either  by  the  hand 
or  by  a  belt  from  a  water-wheel  near  by. 

DBAINAGE  BT  SIPHONS. 

The  siphon  has  often  been  brought  into  use  for  draining  in  mines, 
pits,  and  quarries,  where  it  was  not  necessary  to  raise  the  water  to  a 
great  height,  and  where  the  necessary  fall  for  the  delivery  end  could  be 
conveniently  had.  There  has  been  a  notable  example  of  the  success- 
ful use  of  a  siphon  on  a  large  scale  during  the  past  year  at  a  deep 
placer  claim  in  Gravel  Kange,  Tuolumne  County,  California,  where  Mr. 
George  A.  Treadwell  employed  one  a  little  over  1,000  feet  long  and  4 
inches  in  diameter.  This  pipe  was  made  of  No.  2-1  galvanized  iron,  in 
joints  30  inches  long,  riveted  and  soldered  together.  The  water  was 
raised  18  feet,  and  the  discharge  end  had  a  fall  of  40  feet,  so  that  the 
delivery  was  22  feet  lower  than  the  recci\'ing  end,  or  shorter  leg  of  the 
siphon.  The  two  ends  of  the  pipe  were  furnished  with  large  4-inch  brass 
cocks,  which  were  closed  when  the  siphon  was  to  be  filled.  The  filling 
was  easily  accomplished  in  about  two  hours  by  means  of  a  3-inch  Dong- 
las  force-pump,  throwing  water  in  at  the  highest  point  through  a  vent 
cock,  through  which,  also,  smaller  quantities  of  water  could  besnppHed 
from  time  to  time  to  displace  air  that  gradually  accumulated  through 
leaks.  An  air-chamber  at  the  bend  was  projected,  but  was  not  made, 
inasmuch  as  it  was  found  to  be  but  little  trouble  by  shutting  the  4-inch 
cocks  at  each  end  to  fill  up  the  siphon  with  the  pump  in  a  short  time 
when  the  men  were  at  their  meals. 

The  flow  at  both  ends  was  easily  controlled  by  the  cocks,  the  lower 
or  delivery  cock  being  usually  left  fully  open,  while  the  receiving  cock 
was  partly  closed.  The  velocity  of  the  current  was  sufficient  to  cany 
out  tons  of  coarse  sand  and  gravel,  some  of  the  latter  as  coarse  as  Ens- 
Ugh  walnuts;  and  aluioe-boxes  set  at  the  usual  slope  were  kept  half  flul 
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of  water.  There  was  no  trouble  in  keeping  the  water  within  2  inches 
of  the  receiving  end,  and  this  was  plonged  to  within  5  inches  of  the 
bottom  of  the  i^aft. 

PUDfPINa  ENGINES  IN  THE  EUBOPEAN  MINES. 

There  are  three  principal  types  of  pumping  engines  for  mines : 

1.  The  single-acting  balance-beam  engine,  known  as  the  Cornish  en- 
gine. 

2.  The  single-acting  engine,  working  the  pump-rods  direct,  without  a 
balance  beam. 

3.  The  double-acting  engines  placed  in  the  interior  of  mines. 

As  explanatory  of  the  construction  and  working  of  the  first  type,  I 
insert  a  very  clear  and  interesting  description  of  a  Cornish  en^e  of 
the  largest  class :  * 

CORNISH  PUMPING  ENGINE. 

The  engine  called  Taylor's  engine  was  erected  in  th^  year  1840,  at 
the  Unit^  Mines  in  Gwennap,  now  included  in  the  Clifford  Amalga- 
mated Mines,  and  is  worked  with  high-pressure  steam,  with  expansion 
and  condensation.  It  is  single  acting ;  that  is,  the  steam  is  only  em- 
ployed for  lifting  the  pump-rods  and  filling  the  pump-barrels  in  the  shaft ; 
the  return  stroke,  which  drives  the  water  out  of  the  pump*  barrels  into 
the  rising  pipes  l>eing  effected  by  the  fall  of  the  shaft  rod,  as  soon  as 
an  equilibrium  is  established  in  the  cylinder,  by  opening  a  communica- 
tion between  the  two  faces  of  the  piston.  The  steam  piston  moves  ver- 
tically in  a  cylinder  formed  of  two  concentric  tubes,  the  inner  one  form- 
ing the  cylinder,  and  the  outer  one  a  protecting  case,  or  jacket ;  the 
small  annular  space  between  the  two  is  constantly  filled  with  steam  at 
the  maximum  pressure  produced  in  the  boilers,  in  order  to  keep  the  walls 
of  the  inner  cylinder  at  a  uniform  temperature.  In  practice,  it  is  cus- 
tomary to  surround  the  cylinder  with  other  non-conducting  envelopes ; 
thus,  a  shell  of  brickwork  inclosing  an  air  space  is  first  placed  round  the 
jacket,  which  is  further  inclosed  with  coatings  of  felt,  lagged  with  wood. 
These  outer  envelopes  are  not  shown  in  the  model.  G^ie  piston-rod  is 
attached  by  Watt's  parallel  motion  to  the  end  of  a  beam  oscillating  about 
a  horizontal  axis,  whose  bearings  are  carried  on  the  outer  wall  of  the 
engine-house.  The  beam  is  formed  of  two  parallel  cast-iron  plates 
bolted  together,  the  two  plates  being  kept  a  fixed  distance  apart  by 
wrought-iron  pins.  The  two  arms  of  the  beam  are  of  unequal  length; 
the  steam  piston  and  mechanism  for  working  the  valves  are  attach^  to 
the  longer  arm,  which  works  within  the  engine-house;  the  main  pump- 
rod  and  rods  of  the  air  and  feed-pumps  are  attached  to  the  shorter 
arm,  which  works  in  the  open  air:  a  gaUery  projecting  from  the  wall  of 
the  engine-house  gives  access  to  the  bearings  on  the  out-door  side  of  the 
beam. 

The  engine  has  four  valves  for  the  distribution  of  the  steam ;  three 
of  these  are  placed  near  the  top  of  the  cylinder,  and  the  other  one  is  at 
the  bottom.  One  of  them  is  a  plain  disk  valve,  with  a  single  conical 
beating  face,  and  is  independent  of  the  engine ;  the  other  three  are  of 
the  kind  known  as  the  double  beat,  or  Hornblower's  valve,  a  construc- 
tion in  which  the  bearing  faces  opposed  to  the  pressure  of  the  steam  are 
reduced  to  a  pair  of  narrow  conical  rings,  the  valve  and  its  seat  being 

*  ThiB  deBcription  is  extracted  from  Banerman's  Descriptive  Catalogne  of  the  Min- 
ins  ModolBy  Ao,,  in  the  Museum  of  Practical  Qeologyi  attached  to  the  London  School 
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80  formed  as  to  present  a  very  large  steam  passage  when  open.  Of  the 
three  upper  valves,  that  on  the  right-hand  side  (as  seen  when  fxydng 
the  cylinder  from  the  outside)  is  the  governor,  or  regulator  valve.  It  is 
a  plain  disk  valve,  which  is  maintained  at  a  fixed  opening  by  means  of 
the  setting  screws  on  the  i*od  attached  to  the  right-hand  piUar  of  the 
valve  gear  framing.  By  this  valve  the  steam  is  admitted  from  the  main 
steam-pipe  through  the  large  hollow  column  on  the  right  into  the  top 
steam-chest.  The  central  vaJve  is  the  admission  valve ;  it  commands 
the  passage  whereby  the  steam  at  full  pressure  enters  and  leaves  the 
cylinder  above  the  piston,  and  is  governed  by  a  system  of  levers 
attached  to  the  uppermost  of  the  three  horizontal  shafts,  which  are 
attached  to  the  two  vertical  pillars  or  standards  in  front  of  the  valve 
cases.  The  left-hand  upper  valve  is  the  equilibrium  valve;  it  is  placed 
at  the  top  of  a  hollow  column,  through  which  the  ste^im  passes  firom  the 
upper  to  the  lower  face  of  the  piston,  in  order  to  establish  an  equality 
of  pressure  at  the  end  of  the  steam-stroke ;  the  movement  of  this  valre 
is  effected  by  the  central  arbor.  The  bottom,  or  exhaust,  valve,  which 
controls  the  p^sage  of  the  exhaust  steam  from  the  cylinder  to  the  con- 
denser, is  attached  to  the  lower  horizontal  arbor. 

The  valves  are  opened  by  falling  weights,  and  closed  by  the  action  of 
tappets  on  the  plug-rod,  acting  on  curved  handles  projecting  from  the 
front  of  the  horizontal  shafts.  The  sector-shaped  cams  and  catch  levers 
outside  the  bearings  of  the  horizontal  arbors  keep  the  valves  locked  in 
position  during  the  repose  of  the  engine. 

The  engine  is  intermittent  in  its  action,  a  pause  being  made  after  the 
descent  of  the  main  rod  in  the  shaft,  varying  in  duration  according  to 
the  amount  of  water  to  be  lilted ;  this  is  effected  by  a  simple  hydraalic 
regulator,  known  as  the  cataract.  The  cataract,  which  is  placed  in  the 
well  below  the  floor  of  the  engine-house,  is  a  square  wooden  plunger  box. 
open  above  and  closed  at  the  bottom,  with  the  exception  of  a  small  con- 
ical hole,  which  can  be  stopped  by  a  i)lug  attached  to  a  vertical  rod: 
the  plunger  moves  in  a  square  cistern  of  water,  a  little  larger  than  it- 
self, and  is  attached  to  a  vertical  rod  passing  through  a  collar  project- 
ing from  the  right-hand  frame  pillar ;  it  is  further  attached  by  a  chain 
rolling  on  a  sector-he^d  to  a  double-armed  lever,  which  oscillates  about 
a  horizontal  axis ;  the  shorter  arm  of  this  lever  is  pressed  down  by  a 
roller  at  the  lower  end  of  the  plug-rod,  during  the  upstroke  of  the  en- 
gine, a  balance  weight  being  fixed  to  the  end  of  the  opposite  arm,  which 
raises  the  shorter  arm  when  the  pressure  of  the  rod  is  taken  off.  The 
action  of  the  cataract  is  as  follows :  When  the  in-door  side  of  the  beam 
makes  its  down  stroke,  during  the  lifting  of  the  main  rod  in  the  shaft, 
the  cataract  plunger  is  driven  down  in  its  cistern,  displacing  the  water 
in  bottom  of  the  latter,  which  consequently  rises  above  the  open  top  of 
the  plunger  box  and  fills  it  up ;  this  water  afterwaixi  flows  out  throu«^ 
the  small  hole  in  the  bottom  of  the  box  with  more  or  less  rapidity,  ac- 
cording to  the  position  of  the  conical  plug ;  and  during  this  time  the 
valves  are  closed  and  locked  by  their  catches,  the  steam  piston  is  at  the 
top  of  its  stroke  with  a  slightly  compressed  cushion  of  steam  above  it, 
and  the  expanded  steam  of  the  preceding  stroke  below  it.  As  soon  as 
suflicient  water  has  flowed  out  of  the  cataract  plunger  to  establish  the 
preponderance  of  the  balance  weight  on  the  longer  horizontal  aim  of  the 
lever,  the  box  rises,  and  the  rod  attached  to  it  opens  the  exhaust  valve 
by  striking  against  the  catch  lever  and  releasing  the  balance  weight* 
The  steam  below  the  piston  flows  away  to  the  condenser,  and  a  vacuum 
is  formed  in  the  cylinder.  The  catch  on  the  steam  valve  is  formed  by 
the  vertical  arm  ot  an  angle  lever^  whose  horizontal  arm  is  parallel  to 
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the  ezbaast-valve  cateh,  and  is  connected  to  it  by  a  parallel  bar  with  a 
dotted  link  at  the  top,  which  works  on  a  pin  at  the  end  of  the  horizon- 
tal arm  of  the  upper  catch. 

When  the  bottom  of  the  link  strikes  the  pin,  the  steam  valve  is  opened 
in  a  similar  manner  to  that  already  described  for  the  exhaast  valve. 
The  piston  descends  under  the  full  pressure  of  the  steam  in  the  cylinder 
until  the  link  frame  at  the  back  of  the  plug-rod  closes  the  vaJve,  by 
pressing  against  the  handle  which  projects  from  the  top  arbor,  the  sec- 
tor on  the  arbor,  in  turning,  gradually  lifting  the  catch  lever,  which  falls 
into  its  place  as  soon  as  the  end  of  the  cam  has  passed  the  notch.  The 
steam  is  now  cut  off,  and  the  remainder  of  the  stroke  is  effected  by  the 
expansion  of  the  steam  already  in  the  cylinder.  The  length  of  the  full 
steam  stroke  is  determined  by  the  position  of  the  link  frame  on  the  plag- 
rod ;  the  proportion  of  expansion  is  diminidied  or  increased  by  raising 
or  lowering  the  link  by  the  setting  screw  on  the  front  of  the  rod. 

The  exhaust  valve  is  closed  by  the  plug  on  the  right-hand  side  of  the 
rod  shortly  after  the  closing  of  the  steam  valve.  The  equilibrium  valve 
is  opened  at  the  end  of  the  stroke  by  its  balance  weight ;  this  estab- 
lishes a  communication  between  the  upper  and  lower  faces  of  the  piston, 
equalizing  the  pressure  t>n  both  sides,  when  the  piston  is  drawn  up  in 
the  cylinder  by  the  excess  weight  on  the  outer  side  of  the  beam.  The 
equilibrium  v^dve  is  closed  by  the  left-hand  plug  during  the  rise  of  the 
rod.  This  confines  a  small  quantity  of  stesun  above  &e  piston,  which 
forms  a  cushion  by  compression,  and  brings  the  moving  mass  to  a  state 
of  rest 

The  condenser  and  air  pump  are  connected  with  the  out-door  side  of 
the  beam.  The  latter  is  surmounted  by  an  open  hot  well  of  large  ca- 
pacity. The  feed  pump  draws  its  supply  directly  frt>m  the  hot  well,  and 
forces  the  water  through  a  double  U  tube,  passing  four  times  through 
the  exhaust  pipe,  where  it  is  heated  by  the  waste  steam  on  its  passage 
frt>m  the  cylmder  to  the  condenser.  The  feed  water  is  further  heated 
by  circulation  through  a  system  of  horizontal  pipes  in  a  flue  at  the  back 
of  the  boilers.  The  steam  from  the  six  boilers  is  collected  in  a  cylindri- 
cal steam  chest,  with  hemispherical  ends,  cast  in  two  pieces,  which  are 
anit^  by  a  wrought-iron  expansion  joint.  The  main  steam-pipe  passes 
from  the  chest  under  the  floor  of  the  engine-house,  and  terminates  in 
the  right-hand  vertical  column,  at  the  top  of  which  the  governor  valve 
is  placed.  The  main  rod  which  works  the  pumps  in  the  shaft  is  formed 
of  two  square  balks  of  timber  placed  side  by  side,  and  united  by  wrought- 
iron  fish  plates  and  bolts.  The  excess  weight  of  the  rod  above  that 
necessary  to  drive  the  water  out  of  the  pump  barrels  is  balanced  off  by 
five  balance  bobs,  of  which  three  are  placed  under  ground  and  two  are 
at  the  surface.  The  latter  are  cast-iron  beams,  constructed  in  a  similar 
manner  to  the  beam  of  the  engine,  one  end  being  connected  by  a  wooden 
rod  with  the  main  rod  on  the  shaft ;  the  other  carries  a  wooden  box, 
which  is  loaded  with  masses  of  rock,  acting  as  a  counterbalance. 
Catch  pieces,  or  stops,  are  fixed  to  either  side  of  the  beam  to  prevent  it 
going  beyond  its  proper  distance  in  case  of  breakage  on  either  side. 
The  in-door  catch  is  formed  by  an  iron  cross-piece  fixed  above  the  beam 
which  is  received  on  a  pair  of  spring  beams  carried  on  horizontal  balks 
crossing  the  upper  part  of  the  engine-house.  The  out-door  catch  is 
formed  by  two  pieces  of  timber  strapped  on  to  the  front  of  the  main 
rod.  The  lower  ends  of  these  beams^  which  are  of  the  same  size  as  the 
main  rod,  are  caught  by  a  mass  of  timber  formed  of  horizontal  balks 
piled  one  above  another  in  the  shafb.  This  bed  of  timber  is  not  shown 
in  the  model. 
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The  large  capstan  and  shear  frame  over  the  shaft  lead  the  rope  bj 
which  the  pomp  barrels,  &c.,  are  lowered  in  the  shaft.  It  is  worked  by 
manual  power. 

The  following  are  the  dimensions  of  the  more  important  jmrtB  of  the 
engine : 

Diameter  of  steam  cylinder. 86  inc1ie& 

Length  of  stroke  of  piston 132  inches. 

Diameter  of  regulator  valve -^ 10.8   inche& 

Diameter  of  admission  valve 15.0    inches. 

Diameter  of  equilibrium  valve 18.5    inches. 

Diameter  of  exhaust  valve 25.0    inches. 

Diameter  of  main  steam  pipe 18.0    inches 

Diameter  of  exhaust  pipe 24.0    inches. 

Diameter  of  condenser 30.0   inches. 

Diameter  of  air-pump  piston 37.0   inches. 

Diameter  of  air-pump  valve 30.0  inches. 

Diameter  of  hot  well 65i>  inches. 

Diameter  of  feed  pump 6.0  inches. 

Length  of  main  beam ^. . . .  34  feet     2^  inches. 

Height  of  main  beam  at  centre 7  feet    l}  inches. 

Length  of  beam,  steam  side 17  feet  10|  inches. 

Length  of  beam,  out-door  side 16  feet    4   inches. 

Length  fbom  centre  of  beam  to  point  of  attachment 

of  air-pump  rod 9  feet     7J  inches. 

Length  of  feed-pump  rod 6  feet     8   inches. 

Length  of  stroke  of  main  rod 10  feet. 

G^«4-;^«  o^^^L-^  rv^  «.o;«  wwi  i  breadth 24   inches. 

Section  stroke  of  mam  rod |  ^^p^^ ^   ^^^^ 

Diameter  of  piston  rod 7  J  inches. 

Di«imeter  air-pump  rod 3|  inches. 

Diameter  of  feed-pump  rod 2|  inches. 

Diameter  of  axis  of  main  beam 20   inches. 

Diameter  of  journals 16   inches. 

Boilers : 
4  of  30  feet  length,  5  feet  diameter  of  outer  shell. 

3  feet  4  inches  diameter  of  inner  tube. 
2  of  34  feet  length,  5  feet  10  inches  external  diameter. 
Steam  chest,  30  inches  diameter. 
Feed-pipe,  5J  inches  diameter. 

The  engine  was  started  in  December,  1840 ;  its  performance  was  con- 
tinuously reported  in  "Lean's  Engine  lieporter"  up  to  the  end  of  1S51. 
The  most  economical  condition  of  working  was  reported  in  September, 
1842.  The  mine  wa^  then  201.2  fathoms  deep  ;  the  k)ad  on  the  pistou 
amounted  to  75,302  pounds,  or  12.05  pounds  per  square  inch  of  surface. 
The  engine,  making  live  strokes  per  minute,  develoi)ed  a  quantity  of 
work  equal  to  114.2  horse-power.  The  quantity  of  fuel  consumed 
showed  an  effect  of  107,494,580  foot  pounds  per  bushel  of  coal  of  94 
pounds,  equal  to  1.74  pounds  per  horse-[)ower  per  hour. 

The  last  return,  in  December,  1851,  shows  a  duty  of  62,000,000  of 
foot  pounds  per  bushel,  or  2.0  pounds  per  horse-power  per  hour.  The 
depth  had  increased  to  239  fathoms ;  the  load  per  square  inch  to  15.8 
pounds,  giving  a  duty  of  105  horse-power,  at  a  speed  of  o.o  strokes  iH?r 
minute.  The  greatest  working  speed  attained  appears  to  have  been  iu 
December,  1849,  when  the  engine  made  7.5  strokes  per  minute,  showing 
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221  horse-power,  with  a  consamption  of  2.4  pounds  per  horse-power 
per  hour.  The  method  by  which  the  above  daties  is  computed  con- 
sists in  comparing  the  amount  of  coal  burned  with  the  theoretical  vol- 
ume of  water  di^harged  by  the  pumps  daring  the  period  of  observa- 
tion. The  actual  volume  is,  however,  somewhat  smaller,  the  discharge 
of  the  best  mining  pumps  being  from  2^  to  2}  per  cent,  less  than  the 
theoretical  amount  for  each  lift 

DIBEOT-ACTINa  PTTMPINa  ENGINES. 

The  models  earliest  imported  from  England,  or  constructed  in  France 
or  Belgium,  were  all  of  the  first  type ;  but  they  were  gradually  re- 
placed by  those  of  the  second,  or  the  direct-acting  engines,  so  that  the 
use  of  the  beam  engine  became  exceptionid.  The  two  types,  though  so 
different  in  form,  do  not  differ  much  in  the  details  of  construction. 
They  are  both  single-acting  and  are  provided  with  the  same  kind  of 
apparatus  for  the  distribution  of  the  steam;  and  the  Homblower  valves, 
used  in  both,  are  controlled  by  one  or  two  cataracts. 

In  some  case^,  where  there  is  very  little  space  in  which  to  place  an 
engine,  they  are  made  without  the  condenser,  and  the  cylinder  is  placed 
over  the  shaft,  the  piston-rod  being  connected  directly  with  the  pump- 
rod.  This  is  the  simplest  and  least  costly  form  of  pumping  engine  to 
erect,  but  the  expenses  of  working  with  it  are  of  course  much  greater 
than  with  condensing  engines.  Instead  of  the  consumption  of  oue  and 
a  half  kilogramme  of  coal  per  horse-power  per  hour,  as  in  the  Cornish 
engine^  the  high-pressure  engines  consume  four  to  five  kilogrammes. 
For  this  reason  condensing  engines  of  the  Cornish  type  are  generally 
used,  and  of  these  the  direct  acting  form  has  been  generally  preferred, 
bat  with  the  addition  of  the  beam,  for  the  purx>ose  dT  counterbalancing 
the  rods  and  for  working  the  condenser. 

Burat,  in  his  Materiel  des  Houillerea^  sums  up  the  relative  advantages 
of  the  two  types  of  construction,  the  balance-beam  engines  and  the  di- 
rect-acting engines,  substantially  as  follows:  The  balance-befun  en- 
gines are  especially  adapted  to  pumping  where  great  diameters  of 
cylinder  are  required,  because  they  do  not  obstruct  the  mouth  of 
the  shaft ;  because  their  foundations,  being  at  some  distance  beyond 
the  sides  of  the  shaft,  are  much  firmer  and  more  secure ;  and  because 
the  different  parts  of  the  apparatus  are  more  accessible  for  cleansing 
and  repairing. 

The  direct-acting  machines  are  the  best,  when  the  cylinders  do  not 
exceed  1™.  50  in  diameter  and  the  pumps,  0™.  45.  Their  installation  is 
more  simple ;  they  occupy  less  space,  and  can,  in  most  cases,  be  placed 
over  one  compartment  of  a  shaft  used  for  hoisting,  and  without  a 
special  building;  and  the  conditions  throughout  are  much  more  simple 
than  can  be  secured  with  the  other  type. 

A  failure  to  obtain  as  great  an  economy  of  steam  in  many  of  the 
French  and  Belgian  engines  as  is  claimed  for  the  Cornish  engines 
has  led  their  engineers  to  think  that  the  statements  of  the  perform- 
ance of  the  latter  are  exaggerated.  In  reality  the  average  consumption 
in  Cornwall  is  1^".50  of  good  coal  per  hour  per  horse-power.  It 
is  but  rarely  that  the  consumption  has  been  reduced  to  one  kilo- 
gramme, when  every  part  of  the  apparatus  is  in  the  most  favorable 
conditon,  depending  upon  the  depth  and  diameter  of  the  column,  the 
size  of  the  rods,  and  the  proper  relation  of  the  force  to  the  work  to 
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BL£IB£fia  UFTIHO  PDHP. 

The  annexed  flgaie  reduced  by 
tbe  photo-relief  process  fh>m  Viait 
LXII  of  the  Atlas  of  Borates  Ma- 
Mrieldes  Hooillferea,  gives  a  am- 
taonalvievof  tiiepamp  bfuieland 
the  two  vales  of  sliflangpompat 
Bleiberg.  It  is  one  metre  in  di- 
uneter,  and  is  made  for  a  height 
of  column  of  22  metres.  Tbe  pifr 
ton  can  carry  a  charge  of  17^ 
kilogrammes.  The  valve  clum- 
ber B  B  is  provided  with  a  mu- 
bole  E,  secorelf  closed  by  a  cast 
plate  held  in  position  by  a  bott 
and  uat  gg,  passing  tbroogh  th* 
cross-bar  //.  The  barrel  of  tbe 
pnmp  is  lined  with  bronze.  It  ii 
3'°.45  high,  and  the  piston  has  a 
stroke  of  2^.S5.  The  pistAO  ia 
pierced  with  eight  triangularopen- 
ings.  The  packing  coasiets  of  s 
circle  leather  firmly  secured  to 
tbe  pistoubyaringof  iron  i\  The 
lower  valve  is  one  of  Homblower't 
construction. 

BXFEBIUEnTS  AT  BLBIBEBa. 

In  the  year  1850  a  conunissioii 
waR  formed  to  investigate  tbe 
performance  of  the  pnmping  ma- 
chinery at  the  mines  of  lead  and 
zinc  at  Bleiberg  in  Belgium.  £d- 
gines  of  great  power  had  just 
been  erected,  and  tbe  engineers 
of  the  establisliments  of  Seriang 
had  exerted  themselves  to  pro- 
dnce  the  most  perfect  specimens, 
with  all  the  latest  improvements 
of  the  best  Cornish  engines. 

The  steam-cylinder  of  the  en- 
gine at  Bleiberg  was  2'b,67  in 
^diameter;  (sorfiice, 5"*.5990;)the 
mean  stroke "S-eS;  the  relation  of 
the  arms  of  the  beam  6.4:5;  tbe 
stroke  of  the  pump-rods  2>.8& 
The  steam  being  at  a  pressure  of 
2.90  atmospheres  in  the  boilers, 
the  initial  pressure  in  the  cylin- 
ders was  2.42  atmospheres.  The 
steam  was  cut  off  at  ©".TO  of  the 
stroke,  and  the  remainder  of  the 
movement  was  performed  by  tiie 
expansion  and  the  condenser,  so 
that  at  the  end  of  the  stroke  the 
steam  occupied  a  space  equal  to 
,  ,„     ,^  tofc  ^^%&  vtfi  nrimitive  vcume. 
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commission  continued  the  observations  flx>m  the  9tii  to  the  15th 
Luary,  and  rei>orted  them  in  detail.*  The  engine  having  worked 
;  127  hours  15  minutes^  gave  50,043  pulsations,  and  43,113  kilo- 
les  of  coal  were  consumed.  This  coal  was  tne  stone-coal  of 
g,  broken  to  the  size  used  in  Oomwall.  The  stroke  of  the  pumps 
laintained  uniformly  at  2™.85,  and  the  effective  height  of  the 
1  of  water  at  71^.50.  The  result  of  these  figures  was  that  the 
[le  gave  a  mean  useful  efiTect  of  234  horse-power,  and  the  c6n- 
ion  of  coal  per  horse-power  per  hour  was  an  average  of  1^.448. 
finds  the  relation  of  the  force  exerted  to  the  efiTect  produced  to 
$77:234=1: 0.621;  and  observes  that  this  remarkable  economy  of 

a  work  which  is  far  from  beiag  advantageous  to  the  motor,  since 
h  stroke  it  must  overcome  the  inertia  of  an  enormous  mass,  re- 
tom  a  series  of  favorable  conditions  in  which  the  machines  are 
Lshed  and  work.  These  favorable  conditions  may  be  summed  up 
3ws:  1.  Generation  of  steam  in  boilers  with  large  heating  sur- 
good  coal  and  good  raking.  2.  A  steam  chest  of  great  capacity, 
[pes  and  openings  of  large  diameter  for  the  admission  and  emis- 
f  steam.  3.  Condensation  as  perfect  as  possible.  4.  Expansion 
ped  as  much  as  possible,  favored  by  the  conditions  of  single 

and  the  inequality  of  speed  of  the  piston,  which  are  coincident 
he  best  conditions  of  movement  for  a  column  of  water. 

PUMPINa  ENGINE  AT  GBAND  HOBNU. 

great  pumping  engine  of  Grand  Homu  was  constructed  at  the 
of  Seriang,  for  a  shaft  460  metres  deep.    It  works  a  series  of 
plunger-pumps  and  two  liftJng-pumps  of  0i^.50  in  diameter,  and 
aetres  stroke.     These  pumps  are  placed  one  above  the  other,  at 
ces  varying  from  30  to  60  metres.    The  upper  plunger-pump,  60 
\  from  the  surface,  is  worked  by  a  double  rod,  each  arm  having  a 
\  section  of  0™.484  X  0™.242,  and  being  formed  by  the  juxtaposi- 
r  two  pieces  of  0  *.242.    These  rods  are  completely  enveloped  in 
».024  thick.     The  double  rods  gradually  diminish  in  size  toward 
attorn  of  the  shaft,  but  in  each  section  the  weight  exceeds  that  of 
lumn  of  water  to  be  thrown  out.    The  total  weight  to  be  counter- 
is  200,000  kilogrammes^  and  this  is  ^ected  by  two  balance 
mounted  upon  opposite  sides  of  the  master-rod,  directly  below 
gine. 

engine  is  direct-acting,  the  cylinder  being  mounted  directly  over 
ait.  It  has  three  floors  or  stages:  1.  The  cylinder:  2.  The  con- 
8,  with  their  air-pumps;  3.  The  balance  beams.  Tne  cylinder  is 
3d  to  prevent  condensation.  It  is  0°^.05  thick  and  is  made  in  twO; 
,  each  1™.60  high.  There  are  three  valves:  the  admission  valve,, 
in  diameter  and  rising  0™.06 ;  the  equilibrium  valve,  0™.51  in  di- 
:  and  rising  0™.08 ;  the  exhaustion  valve,  0™.60  in  diameter  and 
0™.85.  The  condensers  have  a  diameter  of  1™.20,  and  are  2".50 
The  air-pumps  are  0™.95  in  diameter,  and  have  a  stroke  of  2™.10. 
alance  beams  are  11™.40  long,  and  each  carries  90,000  kilo- 
les  of  counter- weights,  formed  of  plates  of  cast  iron. 

QUILLACQ'S  pumping  ENGINE. 

he  Paris  Exposition  of  1867,  M.  Quillacq,  who  has  abeady  been 
med  as  the  constructing  engiueer  of  hoisting  machines,  exhibited 
fiwings  of  a  very  perfect  specimen  of  pumping  engine  recently 

•  Procea-Verbaux  de  la  Commission  contradictoire. 
H.  Ex.  Doc.  207 39 
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erected  by  him  at  the  mines  of  Fiennes,  in  thoBoolonnaU,  Fraaoe.  TIub 
was  a  single,  direct-action  engine,  without  the  beam,  as  in  the  Comish 
type.  The  cylinder  is  provided  with  a  jacket  of  cast  iron,  incdosing  a  spaoe 
in  which  steam  circulates.  The  distribution  is  made  by  three  valves  of 
admission,  equilibrium,  and  exhaustion^  controlled  by  a  doable-actinf 
cataract,  which  determines  the  time  of  rest  at  each  extremity  of  die 
stroke.  The  cylinder,  2™.65  in  diameter,  is  4^  long,  and  supported  by 
two  wrought-iron  girders  1^.36  high,  placed  in  the  walls  of  the  building 

The  steam  is  admitted  in  the  cylinder  under  a  pressure  of  3.75  adno- 
spheres,  and  is  cut  off  at  half-stroke. 

The  condenser  has  two  air-pumps  of  0^^.90  diameter,  and  2™  strokB. 
The  water  is  injected  through  two  valves,  one  of  which  opens  at  tlie 
same  time  with  the  introduction  of  the  steam,  and  the  other  at  the  same 
time  with  the  escape- valve,  so  that  at  the  beginning  of  the  stroke  the 
two  valves  are  open,  while  at  the  end  one  of  them  is  closed. 

This  machine  is  designed  to  raise  water  firom  a  depth  of  400  metra, 
by  means  of  six  plunger-pumps,  and  a  liffc-pump  at  the  bottom.  Qe 
diameter  of  the  pumps  is  0°^.60  and  the  stroke  4°^.00.  The  princii>alrod 
which  transmits  the  movement  to  the  pumps  is  of  iron  and  weighs 
200,000  kilogrammes.  The  following  are  the  weights  of  some  of  the 
principal  parts  of  the  engine  in  kUogrammes : 

Steam-cylinder ^  .  ^ 40,000 

Iron  girders 12,000 

Piston-rod 4,000 

Cross-head 1,000 

Two  equilibrium  balances 40,000 

The  total  weight  of  the  engine  and  fixtures,  without  the  counterpoise, 
is  175,000  kilogranunes. 

The  other  elements  are- 
Six  plunger-pumps 70,000 

One  lift-pump 7,500 

Main  rod 200,000 

Counterpoise  attached  to  the  rod 75,000 

Coanterpoise  attached  to  counterbalances 140,000 

The  total  weight  of  the  masses  i)ut  in  motion,  including  the  piston 
and  the  beams,  is  465,000  kilogrammes, 

DOUBLE-ACTING  PUMPING  ENGINES — STEA>I  PUMPS. 

The  double-acting  pumping  engines  placed  in  the  interior  of  mines 
have  been  api)lied  at  depths  of  100  to  150  metres,  and  for  quantities  of 
water  reaching  10,000  hectolitres  a  day.  The  Blanzy  coal  c^mpaniei 
have  applied  this  system  in  their  mines.  They  have  ere(3ted  a  300  horse- 
power engine  at  a  depth  of  340  metres,  to  throw  25,000  hectolitres  of 
water  to  the  surface  daily.  The  drawings  of  this  engine  were  exhibited 
at  Paris,  in  18G7.  The  apparatus  consists  of  t\yo  horizontal  steam-cyl- 
inders, working  four  horizontal  plunger-immps,  which  force  the  water 
into  an  air-chamber  with  which  the  delivery  column,  300  metres  high,  is 
connected.  The  apparatus  is  placed  40  metres  above  the  bottom  of  the 
mine,  and  the  water  is  lifted  to  that  point  by  four  lift-pumps,  so  that  in 
case  of  accident  or  stoppage  the  pumps  will  not  be  covered  with  water. 

There  are  many  dilierent  forms  of  the  double-acting  steam  pumps  in 
the  United  States,  and  some  of  them  have  been  successfully  used  in 
mines  upon  the  Pacific  slope.    It  is  not  possible  here  to  describe  all  ot* 
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the  varieties  offered  to  the  public,  and  to  discuss  their  lelative  merits. 
To  single  out  one  or  two  for  description  would  not  be  just  to  the  many 
inventors  who  have  carried  these  pumps  to  great  perfection. 

PUMPD^a  AT  THE  SAXON  OOLLIEBIES. 

The  following  is  cited  firom  the  notes  of  Mr.  W.  Fairley,  as  an  example 
of  pumping  at  the  Saxon  collieries : 

The  Pompiiiff  Enjnne  Company  at  Z  wiokan,  whioh  drains  the  water  firom  the  Bockwa 
Bflanor,  is  worthy  of  notice.  This  manor  is  abont  180  acker,  or  about  190  English  acres 
area,  and  the  company  pomps  the  water  for  the  different  coal  companies  for  the  pay- 
ment of  a  tax,  of  ii  groschen  per  10  centner,  or  6d.  per  ton  English,  of  coal  worked. 
The  water  does  not  exceed  altogether  more  than  200  cnbic  feet  per  minnte,  and  for 
lifting  this  they  have  two  engines,  one  84  inches  (Saxon)  diameter,  11  feet  in  the  cyl- 
inder, and  9  feet  stroke  in  the  pomp,  working  seven  strokes  per  minnte  as  the  maz- 
Imnm.  The  pnmps  are  two  23  inches  diameter,  forcing  250  feet  long  each,  and  one  23 
inches  diameter,  lifting  100  feet  long;  the  other  engme  is  direct-acting,  68  inches 
(Saxon)  diameter,  with  10-feet  stroke,  working  a  17^inch  set.  For  supplying  these 
engines  with  steam,  there  are  seven  egg-ended  ooilers,  each  7  feet  diameter  and  40  feet 
long. 

WATEB-PBESSUBE  ENGINES  FOB  MINES. 

In  monntainons  regions,  where  water  under  a  considerable  head  or 
pressure  can  be  had,  it  may  be  advantageously  utilized  for  pumping, 
hoisting,  or  other  mining  operations  requiring  power,  by  means  of  hy- 
draulic engines  and  surface  or  underground  wheels.  There  are  many 
places  on  the  Pacific  coast  where  such  engines  can  be  introduced  \vith  ad- 
vantage. They  are  usually  constructed  for  pumping  only,  and  are  single- 
acting,  with  long  cylinders  placed  vertically  over  the  pump  shaft,  the 
pumprod  being  simply  a  prolongation  of  the  piston-rod.  The  water  is 
admitted  to  the  under  side  of  the  piston,  and  when  it  has  run  its  upward 
stroke  the  water  is  allowed  to  flow  out  and  the  piston  descends. 

The  absence  of  any  sensible  elasticity  in  water  renders  the  motions 
resulting  from  its  use  under  pressure  in  engines  susceptible  of  perfect 
control :  but  the  same  iuelasticity  causes  sudden  shocks  and  blows  to  the 
moving  parts  if  the  inlets  and  outlets  are  made  as  in  engines  operated 
by  the  elastic  fluids,  steam  or  air.  It  is  ti^erefore  necessary  to  use 
valves  of  peculiar  construction,  by  which  the  flow  of  the  water  may  be 
gradually  increased  or  slackened,  and  to  provide  other  means  for  pre- 
venting impact  and  securing  smoothness  of  action. 

Many  such  engines  have  been  constructed  for  pumping  mines  abroad, 
and  have  operated  successfhlly  for  long  periods  with  very  little  expense 
or  attention.  One  was  erected  by  the  engineer  Trevithick  at  the  Alport 
mines,  in  the  year  1803,  and  worked  conttnuously  for  forty-seven  years, 
until  1850,  when  work  upon  the  mines  ceased.  In  this  engine  the  wa- 
ter was  admitted  first  upon  one  face  of  the  piston  and  then  upon  the 
other,  alternately,  and  the  inlets  and  outlets  were  opened  and  closed  by 
two  pistons  at  the  side. 

An  engine  erected  by  Mr.  Darlington  at  these  mines  had  a  cylinder 
50  inches  in  diameter  and  a  stroke  of  10  feet.  The  cylinder  was  placed 
directly  over  the  shaft  and  the  piston  and  pump-rod  were  continuous. 
The  column  of  water  was  132  feet  high  and  gave  a  pressure  upon  the 
piston  of  about  58  pounds  to  the  square  inch,  or  more  than  fifty  tons 
ax>on  its  area.  Water  was  raised  from  a  depth  of  22  fathoms  by  means 
of  a  plunger  42  inches  in  diameter,  and  when  the  mine  was  very  wet, 
nearly  5,WK)  gallons  of  water  per  minute  were  discharged  into  the  adit. 
The  water  under  pressure  was  admitted  under  the  piston  only ;  cylindrical 
valves  admitted  a  full  flow  for  seven-eighths  of  the  stroke  only,  and  then 
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commenced  closing,  while  a  small  valve  opened  and  allowed  enoagb 
water  to  pass  in  to  complete  the  stroke. 

The  largest  engine  erected  by  Mr.  Darlington  was  similar  in  its  gen- 
eral cons^ction  to  that  jost  described.  It  had  a  cylinder  35  inches  in 
diameter ;  stroke  10  feet ;  pressure  column  227  feet  high.  Its  average 
speed  was  80  feet  per  minute,  and  its  greatest  speed  140  feet  per  min- 
ute. The  pressure  of  the  water  was  98  pounds  per  sqnaxe  indi,  giv- 
ing a  total  weight  of  40  tons  upon  the  piston.  This  engine  was  aoto- 
matic,  the  motion  was  certain  and  regular,  and  the  cost  of  maintenaiioe 
was  trifling. 

Sir  William  Armstrong  has  made  use  of  water  pressure  obtained 
from  natural  falls  to  produce  rotary  motion  by  means  of  a  pair  of  cyl- 
inders and  pistoDS,  with  slide  valves,  in  some  degree  resembling  those 
of  high-pressure  steam-engines,  but  provided  also  with  relief  valves. 
Water-pressure  engines  of  this  description  were  erected  at  the  lead 
mines  at  AUenheads,  in  Northumberland,  and  are  used  for  the  varioos 
operations  of  crushmg  the  ores,  hoisting,  pumping,  and  driving  tlte 
machinery  of  the  concentrating  works.  Small  streams  of  water  whidi 
flowed  down  the  slopes  of  adjoining  hills  were  conducted  into  reservoirs 
at  elevations  of  about  200  feet,  and  from  thence  by  pipes  to  the  engines. 

In  a  mining  district  upon  the  river  Allen,  in  England,  where  the  M 
of  the  water  is  not  sufficient  to  work  water-pressure  engine^s,  overshoe 
wheels  have  been  used  to  force  water  into  accumulators,  from  which  it 
could  be  conveyed  in  pipes  to  the  required  points. 
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Underground  water-wheels  are  used  in  various  parts  of  Germanv, 
when  the  circumstances  permit.  Where  a  system  of  mines  is  drained 
through  a  deep  adit,  the  water  can  bo  transferred  from  one  mine  to  tin- 
other,  and  its  fall  utilized  by  such  wheels,  until  it  finally  reaches  the 
level  of  the  adit  by  which  it  escapes.  Instances  of  this  may  be  observed 
in  the  district  of  Freiberg,  Saxony. 
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WATEE-WOBEB  AT  WHITE  PINE 

There  is  a  very  interestmg  exhibition  of  hydraulic  engineering  at  the 
White  Pine  mines,  due  to4ihe  skill  and  enterprise  of  the  distingoished 
engineer  A.  Yon  Schmidt.  Water  is  there  pnmped  a  height  of  900  feet 
in  round  numbers,  in  two  lifts  of  450  feet  each.  There  are  four  large 
steam  engines,  two  at  each  station,  and  each  engine  of  177  horse-power. 
The  cylinders  are  22  inches  in  diameter  and  they  have  a  stroke  of  five 
feet.  They  can  be  woi;^ed  together  or  independently.  The  water  is 
forced  through  12-inch  pipes  of  boiler  iron,  and  the  capacity  of  the 
works  is  reported  as  2,500,000  gallons  daily. 


CHAPTBE  LXXV. 

RAISING  AND  LOWEBINQ  MINERS. 

The  ascent  and  descent  of  miners  in  the  mines  of  the  West,  when  of 
depths  not  exceeding  200  feet,  is  usually  by  ladders  in  one  compartment 
of  the  hoisting  shaft;  but  in  all  guided  shafts  where  cages  are  used  it 
is  customary  to  descend  and  ascend  in  these  cages.  This  is  not  only 
dangerous,  but  it  interferes  with  the  work  of  hoisting  ore ;  and  in  aU 
deep  mines,  especially  in  vertical  shafts,  it  becomes  important  to  provide 
some  other  safe  and  rapid  means  of  hoisting  and  lowering  the  men. 

This  necessity  has  been  met  abroad^  and  in  some  of  our  mines  apon 
Lake  Superior,  by  the  introduction  or  the  man-engine,  known  in  Ger- 
many as  the  Fahrkunst  and  m  France  as  echeUes  mobiles.  They  are  all 
alike  in  principle,  and  consist  essentially  of  two  strong  beams  or  rods 
hung  side  by  side  in  the  shaft  of  a  mine.  Each  beam  has  platforms  or 
lancSngs  large  enough  for  a  man  to  stand  upon  placed  at  equal  distances 
from  the  top  to  the  bottom.  Handles  to  be  grasped  by  the  hands  of  the 
men  are  attached  at  a  convenient  height  above  each  platform. 

They  are  not  a  modem  invention^  having  been  known  in  Germany 
during  tiie  last  century ;  but  they  did  not  become  generally  used,  and 
were  almost  forgotten^  until  about  forty  years  ago.  Since  then  they 
have  been  used  extensively  in  Germany,  Belgium,  and  Cornwall. 

In  tiie  year  1833,  when  the  deep  George  adit  was  opened  in  the  mines 
of  the  Harz,  two  water-wheels  were  thrown  out  of  work,  and  the  idea 
was  suggested  of  usiug  the  pump-rods  attached  to  them  for  the  ascent 
and  descent  of  the  miners.  The  experiment  was  tried.  The  rods  were 
strengthened,  stages  or  platforms  were  attached  at  suitable  distances, 
and  a  regular  alternate  up-and-down  motion  was  given  to  them  by 
means  of  the  wheels.  It  was  a  great  success ;  the  miners  were  relieved 
from  most  of  the  arduous  labor  of  climbing,  and  even  invalids,  who 
before  could  not  reach  the  lower  parts  of  the  mine,  were  enabled  to 
resume  their  work. 

The  principle  of  the  man-engine  will  be  made  more  clear  by  reference 
to  the  annexed  diagram.  R  R  and  R'  R'  represent  portions  of  two 
heavy  rods  or  beams,  extending  jQx)m  the  top  to  the  bottom  of  a  shaft, 
and  suitably  guided  and  supported  throughout  their  length.  To  these 
rods,  and  at  equal  distances,  small  stages  or  platforms,  ABC,  and  A' 
B'  C%  are  securely  fixed. 

An  alternate  upward  and  downward  movement  is  given  to  each  of 
these  rods ;  while  the  rod  R,  with  its  stages,  is  ascending,  the  opposite 
rod  W  is  descending.    This  movement  brings  the  platform  A  on  t\i<^\^ 


ri 


h 


E  opposite  to  the  platform  B'  on  rod  R',  and  tte  platform  B  opp* 
aitp  tlie  platform  C.  The  motion  is  then  arrested  for  a  moment,  andil 
immediately  afterward  reversed,  and  the  platforms  retam  to 
if  their  original  position.  If  miners  are  standing  upon  ll* 
^  platforms  of  R,  they  will  nil  he  raised  by  the  npwanl  mov* 
nieut  a  dJBtance  eqnal  to  half  the  distance  betn-ecn  the  plal- 
forms.  At  this  point,  the  motion  ceasing,  the  miners  slrfi 
from  the  platforms  of  the  rod  R  to  those  npon  the  rod  B.',aui! 
by  the  nest  movement  are  again  lifted,  when  they  step  acrw 
as  before,  and  eo  on  until  the  top  of  the  shaft  is  reached. 
The  descent  is  similarly  iiccompUshed. 

In  some  mines  only  one  of  the  rods  moves,  and  the  otiie 
^  remains  stationary,  or  rather  the  second  rod  is  omitted,  mi 
stages  are  fixed  to  the  side  of  the  shaft  in  the  rock  itself;  is 
such  cases  the  single  rod  has  to  move  the  whole  distance  tx^ 
tween  two  stages  Instead  of  half  that  distance,  as  when  fro 
rods  are  used. 

Wlien  a  single  rod  is  used  in  connection  with  fixed  stag^ 
the  miners  pass  alternately  from  the  stage  on  the  rod  to  the 
stage  fixed  in  the  rock.  They  then  wait  until  the  half-stxoke 
brings  a  fresh  stage  opposite  to  them,  on  which  they  plate 
themselves,  and  so  on. 
The  distance  between  two  stages  on  the  same  rotl  generallj 
-  varies  flx)m  4" .50  to  8™.0O.  The  stroke  of  the  apparatus  witi 
two  movable  rods  is  always  half  the  distance  between  the 
stages,  consequently  it  varies  from  2™ .25  to  4™.00.  Thou 
are  from  four  to  eight  donble  strokes  per  minute. 

The  single-rod  man-engine  i«  the  one  most  used  in  Oton- 
wall.  It  makes  three  strokes  of  12  feet  each  per  miiintc 
The  rods  are  generally  about  seven  or  eight  inches  square, 
decreasing  in  size  toward  the  bottom.  The  weight  is  coiuiter- 
balanced  by  levers  or  by  balance-bobs,  attached  at  different 
levels. 

Motion  is  imparted  to  the  rods  of  the  man-engine  by 
neauB  of  watei-wheels  with  cranks,  steam-engines  with 
crank-motion,  or  direct^aeting  steam-engines,  the  two  rods 
being  connected  by  balance-beams  in  such  a  way  that  tiieir 
motion,  though  inverse,  is  equal  and  simoltaneous.  M. 
Warocqu6  substituted  for  the  cumbrous  balance-beams  a  column  of 
water,  contained  between  the  pistons  of  two  cylinders  side  by  side,  and 
connecting  freely  below  the  pistons,  and  made  other  improvements  eo 
important  that  the  echellea  mobiles  are  described  in  some  publications  a 
Waroeq^ihres. 

The  crank  motion  is  particularly  well  suited  to  the  movement  of  the 
man-engine,  inasmuch  as  the  velocity  of  the  movement  decreases  grad- 
ually at  the  beginning  and  end,  and  becomes  almost  nothing  as  the 
crank  passes  the  centi-e,  thus  giving  time  for  the  miner  to  step  from  one 
beam  (o  the  other,  or  from  the  lieam  to  the  stage  ilzed  to  the  side  of 
the  shaft. 

When  direct-acting  engines  are  ased,  there  is  a  stoppage  after  esdi 
stroke  to  give  the  miners  time  to  pass  from  one  stand  to  the  otbei. 
This  stop  varies  from  two  to  eight  seconds,  -which  is  ample,  as  the  pas- 
sage from  one  stand  to  the  other  does  not  take  more  than  one  second. 
This  would  be  a  very  good  system  if  the  stop  wereaJways  rigoronslythe 
same.  But  all  who  have  worked  the  machine  with  direct  single  action 
and  cataract  know  tiiat  it  is  impossible  to  obtain  this  regularity.    The 
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iiregnlarity  may  Indeed  cause  accidents.  The  miner,  rel3^g  on  the  nor- 
mal time  of  the  stoppage,  may  be  surprised  in  the  midst  of  the  move- 
ment he  is  making,  and  as  the  single-action  engine  starts  suddenly, 
and  very  quickly  acquires  a  great  velocity,  he  may  have  one  leg  roughly 
taken  up  while  the  other  remains  on  the  stage  which  rapidly  goes  down. 

When  the  man-engines  receive  their  reciprocal  motion  from  a  crank 
on  a  revolving  shaft,  there  is,  so  to  speak,  no  stoppage.  The  stages 
which  approach  each  other  are  hardly  on  Oie  same  level  when  they  sep- 
arate again ;  but  by  taking  care  to  have  the  machines  provided  with 
regulators  and  heavy  fly-wheels,  the  movement  is  regular,  and  there  is 
no  change  to  surprise  the  miner  at  the  moment  of  his  passage  from  one 
stage  to  the  other. 

It  must  not  be  forgotten  that  the  movement  of  the  machine  being 
uniform,  that  of  the  connecting-rod  which  commands  the  man-engino  is 
variable.  It  is  very  slow  at  the  commencement  of  its  stroke,  is  acceler-. 
ated  at  the  middle  of  the  stroke,  and  becomes  slow  at  the  end.  The 
miner,  thanks  to  the  regularity  of  the  movement  and  the  slowness  of 
speed,  when  the  stages  approach  the  same  level  and  separate  from  eacCi 
other,  can  begin  his  passage  from  one  rod  to  the  other  a  little  before  the 
stroke,  and  continue  it  a  little  after. 

Experience  proves  that  this  second  method  is  the  safest.  The  persons 
who  go  down  for  the  first  time  on  these  machines  do  not  experience  any 
disagreeable  sensation.  It  is  not  so  with  the  single-acting  machines; 
when,  after  the  stoppage,  the  stage  lifts  or  lowers  a  person  suddenly 
who  is  not  accustomed  to  them^  he  experiences  a  disagreeable  sensation, 
(a  sinking  at  the  stomach,)  which  is  increased  by  the  sudden  stop  at  the 
end  of  the  stroke.  This  feeling  is  similar  to  that  experienced  when  one 
is  lowered  or  "  dropped^  suddenly  in  a  cage;  and,  with  some  persons, 
produces  sickness  and  fainting.  In  the  Saxon  mines,  at  Freiberg,  the 
movement  is  given  by  water-wheels  and  cranks ;  and  there  is  nothing 
about  it  unpleasant  or  awkward  to  any  one  accustomed  to  life  under- 
ground. The  writer,  after  watching  the  movement  of  the  rods  for  a 
few  moments  in  one  of  the  shafts,  stepped  upon  and  used  them  without 
difficulty.  There  is  always  this  advantage  to  one  unaccustomed  to  them, 
that  if,  from  any  cause,  the  step  from  one  stage  to  the  other  is  not  taken 
in  time,  it  is  perfectly  safe  to  remain  upon  the  rod  and  be  lowered  and 
hoisted  again. 

Man-engines  worked  by  direct-acting  engines,  in  order  to  raise  the 
same  number  of  men  in  a  given  time,  must  move  more  rapidly  than  when 
the  motion  is  communicated  by  a  crank. 

Let  us  suppose  two  man-engines,  worked  by  these  different  engines, 
having  a  stroke  of  3™.00  and  making  6  double  strokes  per  minute.  The 
speed  per  minute  is  equal  to  3™  x  12  strokes  single  =  36™.  Therefore, 
while  the  crank  machine  will  take  60  seconds  to  go  over  these  36™ .00,  or 
a  mean  velocity  of  0™.60,  the  single-acting  engine  will  take  60  seconds 
diminished  by  12  stoppages,  which  are  generally  of  2 J  seconds =30  sec- 
onds: its  speed  must  then  be  double^ — 1™.20.  The  diagrams  annexed 
clearly  indicate  the  difference  that  exists  between  the  working  of  these 
two  methods. 

In  these  curves  the  abscisses  represent  the  number  of  seconds  fipom 
the  beginning  of  an  oscillation,  and  the  ordinates  the  corresponding 
spaces  passed  over  by  a  stage. 

The  machine  with  single  action  predominates  in  Belgium,  while  the 
crank  machine  is  more  used  in  Germany  and  England.  The  single-act- 
ingmachines  are  generally  placed  directly  over  the  shaft. 

These  engines  are  composed  of  two  steam  cylinders  joined  to%e.tJaffit% 
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the  piston-rods  are  attached  directly  to  the  man-engine.  The  steam  acts 
directly  and  alternately  nndemeath  or  above  one  or  the  other  of  tiie 
pistons. 


<  Ascending.  >  <  Beaoending.  > 

Working  carve  of  the  stage  of  a  Man-engine  when  aotoatod  by  a  doable-acting 

engine. 


/• 


<  ABoending.       >  <     Stoppage.      >  <    Descending.      >  <      Stoppage.        > 
Working  carve  of  the  stage  of  a  Single-acting  engine. 

But  there  is  an  important  condition  to  be  observed,  which  compli- 
cates this  arrangement  a  little.  The  platforms  of  the  man-engines  mast 
have  exactly  the  same  velocity,  and  the  strokes  most  terminate  at  ex- 
actly the  same  moment,  so  that  both  sets  of  platforms  will  be  connected. 
This  problem  has  been  solved  in  two  principal  ways. 

One  method^  designed  by  M.  Hanrez,  is  to  connect  the  rods  by  a  pin- 
ion, as  shown  m  the  annexed  figure.* 

A  strong  rack  is  placed  on  each  rod^  and  these  work  into  opposite 
sides  of  the  same  pinion,  steadied  by  an  intermediate  guide-rod.  Uni- 
formity of  motion  has  thus  been  secured,  for  it  is  evident  that  when  one 
rod  descends  the  other  must  move  simultaneously  and  equally.  Every 
precaution  has  been  taken  by  the  coustructor  to  prevent  breakage.  The 
teeth  of  the  pinion  and  the  racks  are  strong  and  carefully  cut;  and 
very  few  accidents  have  occurred. 

The  other  method  consists  in  extending  the  piston-rods  through  the 
upper  cover  of  the  cylinders,  so  that  these  two  rods  may  be  connected 
by  a  chain  working  over  a  pulley.  They  then  necessarily  move  simul- 
taneously.   As  a  pulley  working  between  the  cylinders  would  have  too 

*¥tomP\a.tA  Ii)  Materiel  des  Houillhei,  Borat. 
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.  diameter,  two  leading  polleys  are  placed  over  tlie  cylinders  sar* 
id  by  a  larger  ona 

[aorez  has  also  proposed  to  do  away  wltli  the  racks  and  pinion 
iubstitution  of  two  bal- 
tams  connected  with  a 
and  central  balance. 
Ian  of  roUiug  np  and 
ig  chains  over  polleys 
ited  to  M.  Golson. 
n  the  motion  is  impart- 
by  a  direct-actiag  en- 
}  we  have  just  been  con- 
g,  but  from  the  rota- 
'  a  crauk,  it  is  also 
iry  that  the  two  rods 
be  connected  together 
iT  to  secure  an  equal 
ide  and  speed  of  move- 
Somc  of  the  principal 

Iswillbebrieflynoticed. 

!ral,  balance-beams  and 
are  worked  together  by 
lecting  rod,  moved  by 
r  connectiug  rod  J  taking 
ion  from  a  gearing,  the 
of  which  is  placed  on 
in  shaft  of  the  steam- 
annexed  figure  will  ^ve 
1  of  this  arrangement, 
id  the  great  expense  in- 
by  these  balances,  Mr. 
.  suspends  the  rods  to  .Gearing  of  Man-engine  Eode. 

bles,  which  pass  over  leading  pulleys,  and  are  attached  to  the 
tremitics  of  a  wagon  rolling  on  rails  and  worked  by  a  connecting 
ived  by  the  engine. 

ingenious  arrangement  by  Messrs.  Vanx  and  Onibal  has  been 
>at  its  utility  has  not  yet  been  establi^ed  by  practice ;  but  it  is, 
deless,  worthy  of  being  noticed. 

cylinders  are  placed  above  the  rods,  as  in  the  direct-acting  en- 
The  engine  gives  motion  to  a  strong  pnmp  without  valves, 
alternately  forces  and  draws  water  from  the  cylinders  over  the 
)f  the  mine,  thus  alternately  rtusing  and  lowering  the  pistons  at- 
to  the  rods  of  the  mEm-engine.  The  result  is  an  alternate  and 
d  action  of  the  rods.  This  pl^i  would  be  excellent  if  the  loss  of 
could  be  prevented. 

jolaon,  at  one  of  the  reunions  of  engineers  at  Haiuaolt,  Mens, 
ted  3ome  improvements  which  he  had  made  in  the  form  and  con- 
on  of  the  rods.* 

)3d  of  making  the  rods  of  a  continuous  piece  for  the  whole  depth 
mine  shaft,  which  requires  them  to  be  strong  enough  at  the  top 
y  the  whole  weight  of  the  apparatus,  M.  Colson  divides  them  into 
lin  nnmbor  of  small  shafts,  suspended  by  chains  to  pulleys,  bal- 
themselves  two  and  two.  These  isolated  rods  arc  much  lighter 
the  other  construction.  The  principal  rod,  extending  down  the 
'BaiM -.jaatMadeimtwaiirm. 
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)  depth  of  the  mine,  binds  the  small  shafts  together  without  snp- 
ig  them ;  therefore  its  strength  most  be  proportioned  only  to  the 
i  it  has  to  overcome,  which  is  very  little  compared  with  the  strain 
3  man-engines  with  continuous  rods.  M.  Golson  gives  a  stroke  of 
)tres,  which  he  obtains  by  the  alternate  winding  and  unwinding  of 
ables. 

3  Telocity  of  movement  until  now,  except  in  the  Oolson  machine, 
lever  exceeded  50  metres  per  minute.  The  cost  of  construction 
9  considerably  according  to  the  construction,  and,  above  all,  accord- 

0  the  price  of  materials  and  labor  in  different  countries.  It  varies 
;en  75  to  200  francs  a  metre  for  a  depth  of  200  to  500  metres 
ngines  made  recently  are  nearer  the  lesser  price,  and  hardly  ex- 
bhe  sum  of  100  francs  per  metre. 

)  power  required  for  the  movement  of  the  man-engine  varies  from 
>  fourteen  horse-power  for  100  metres  of  height,    ^e  amplitude  of 
n,  as  already  stated,  varies  from  2™.25  to  4«.00,  but  in  Ctolson's 
it  is  from  10^.00  to  15™.00.    In  Cornwall,  it  is  about  twelve  feet, 
f  rods. — The  rods  are  either  made  of  wood  or  of  iron.    Iron  is  ^ 
T,  with  the  same  i>ower  of  resistance,  and  requires  less  room, 
lether  the  rods  are  made  of  wood  or  of  iron,  they  are  ^1  made 

1  decreasing  section  from  the  top  to  the  bottom  of  the  appa- 

The  wooden  rods  are  made  in  two  ways — either  of  beams 
ted  end  to  end,  like  the  rods  of  lifting  pumps,  or  they  are  made 
planks,  the  ends  of  which  are  stepped  together,  as  indicated 
I  annexed  figure.  Gradually,  as  the  load  to  be  carried  allows 
\  plank  is  left  out  so  as  to  induce  the  weight  as  much  as  pos- 
and  yet  retain  all  the  necessary  solidity. 
1  rods  have  been  made  in  various  forms,  but  generally  in  the 
of  angle  iron.  The  round  or  flat  iron  has  the  inconvenience 
>wing  too  much  vibration,  especially  at  the  bottom. 
)  number  of  rods  for  each  side  of  the  man-engine  may  be  one. 
hree,  or  four.  The  single  rod  is  generally  used  in  the  incliuea 
;.  It  is  composed  of  a  piece  of  wood  running  on  roUeiis  at 
six  or  eight  metres  apart.  These  rollers  of  wood  or  cast- 
re  laid  on  sills  of  wood  fixed  in  the  rock. 
!  stages  or  platforms  are  made  of  planks  large  enough  to  re- 
both  feet,  and  are  firmly  supported  by  iron  brackets  below ; 
audles  are  securely  fix^  by  bolts  to  the  rods,  at  a  height  of 
1>".00  to  1™.30  above  each  stage,  to  enable  the  miner  to  keep 
Lance. 

ere  the  rods  are  separated  by  fixed  ladders,  as  in  some 
ices,  the  distance  required  to  pass  over  from  one  stage  to  the 
varies  from  0™.65  to  0™.75,  which  renders  the  apparatus  in 
odious  and  even  dangerous.  The  stages  are  sometimes  made 
enough  to  carry  two  men  at  once,  which  permits  the  miners 
IS  each  other  with  ease  in  going  up  and  down,  some  ascending 
others  are  descending;  but  in  Freiberg  the  miners  pass  each 
without  much  difficulty  on  the  small  and  single  stages. 
landing  places  or  stages. — ^The  stages  are  made  of  the  lightest  wood 
>]e,  and  their  dimensions  vary  according  to  the  space  at  command } 
hould  not  be  less  than  0>°.50  to  0^.60  square ;  but  some  are  made 
are  only  0™.40. 

with  these  small  dimensions  they  are  dangerous.  These  stages 
nerally  put  in  iron  frames,  which  serve  at  the  same  time  to  bind 
ds.    When  two  stages,  one  on  the  ascending,  the  other  on  the 
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desceu^ng  rod,  are  level  wltli  eacb  other,  the  distance  which  aei 
them  varies  from  0".03  to  0"^,  and  even  to  0"^. 

When  the  space  la  wide,  there  is  dimger  in  crossing  fix>m  one  8 
the  other,  for  the  miner  may  step  into  the  empty  space  and  be  | 
tated  to  the  bottom.  Bnt  if,  on  the  contrary,  the  space  is  veiy  i 
the  passage  is  very  easy^  bnt  there  is  danger  that  the  miner  may 
dentiy  let  his  head  or  his  shoulder  project  beyond  the  stage  on 
he  iB,  so  as  to  be  stmck  or  canght  by  the  stage  of  the  opposite  p 
ing  the  movement. 

This  difficulty  is  avoided  in  two  ways — either  by  making  the  s 
two  pieces,  one  fixed  and  the  other  hinged,  so  that  it  rises  when  il 
witii  an  obstacle,  or  in  fixing  under  each  stage  inclined  plank 
dressed  and  smoothed,  which  push  against  an  obstacle  and  force  i 
within  the  limits  of  the  opposite  stage.  This  last  plan  can  only  I: 
where  the  movement  of  the  man-engine  is  not  too  rapid ;  if  the : 
is  rapid,  the  first  is  preferable 

The  hinges  of  the  stages  are  made  either  of  copper  or  of  very 
leather  to  avoid  oxidation.  In  the  mines  of  Freiberg,  Sa^oti 
stages  are  not  placed  opposite  each  other,  but  side  by  side. 

BaUmee  v?eight8  and  pulleys. — ^The  rods  and  stages  work  in  gni 
distances  which  vary  from  twenty  to  fifty  metres  from  each  othei 
this  is  not  sufficient.  It  wonid  not  be  prudent  to  leave  such  a  ma 
to  500  metres  long,  suspended  without  any  other  support. 

The  whole  weight  is  therefore  balanced  by  what  are  called  b 
pnlleya.  They  are  placed  two  and  two  alongside  the  rods.  The  op 
rods  are  then  connected  by  chains,  which  pass  over  these  pnUej 
thns  sustain  a  part  of  the  weight  of  the  rmls.    The  weight  of  oi 

also  count 
ances  the  we 
the  other.  A 
ing  screw  ri 
the  ends  o 
chains  ^'ivi 
rat'au.sol'cbu 
the  Iciiffth  < 
chain  so  a^ 
core  the  i 
strain  oil  oac 
portoipulli'j 
arranjjx'uit'iit 
rods,  the  ci 
lad  dor- way, 
the  balance 
leys  and  cl 
are  shown  i 
annexed  lipv 
The  hyd 
balunec  has 
tried  for  the 
piiri>ose.  Itii 
iwsed  of  tw 
tons:  ont'isi 
on  tlie  tirst 
rotle,  the  otl 
the  second, 
these  pistou: 


Support  of  the  roda  of  the  Utm-eagine  in  oa  incluicil  shaft. 
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pomp-bairels  correspond,  connected  with  each  other  by  a  pipe  giving 
firee  communication.  The  descending  set  of  rods,  taking  the  piston 
with  it,  forces  the  water  into  the  other  pump-barrel,  and  as  the  water  has 
no  outlet,  it  forces  up  the  other  piston,  lifting  the  other  set  of  rods  with  it. 
The  hydraulic  balance  would  be  very  good  if  the  packing  of  the  pis- 
ton could  be  kept  tight.  Unfortunately  it  cannot ;  water  is  lost,  and 
then  the  descending  piston  does  not  transmit  its  pressure  to  the  rising 
piston  before  some  part  of  the  stroke  is  lost,  so  that  the  balance  is  dis- 
turbed. It  has  been  abandoned  for  this  reason.  When  the  man-engine 
is  single-acting — ^that  is  to  say,  where  there  is  not  more  than  one  rod 
and  the  other  rod  is  replaced  by  a  line  of  fixed  stages — the  rod  must  be 
balanced  to  prevent  the  shock  it  would  receive  at*  the  bottom  by  the 
impetus  gained  during  its  descent.  This  balance  can  be  obtained  by 
chains  attached  at  different  heights  of  the  lift,  passing  them  over  pulleys 
attached  to  the  rock  and  attacMng  to  their  ends  counterpoises  of  suffi- 
cient weight.  Such  an  arrangement  is  very  dangerous  from  the  Uability 
of  the  chains  to  breakage. 

In  England  such  puUeys  are  replaced  by  beams  carrying  balance 
weights:  but  although  this  arrangement  is  safer,  it  is  much  more  expen- 
sive.   The  stroke,  always  a  long  one  with  a  man-engine,  requires  beams 
of  large  dimensions,  and  they  cannot  be  lodged  in  the  shaft  without 
making  very  large  excavations  in  the  rock,  which  are  very  expensive. 
Hydraulic  regulators. — To  regulate  the  descent,  a  hydraulic  regulator 
or  brake  is  also  used.    It  is  a  pump  furnished  with  a  suction- valve,  and 
the  outlet  of  the  pump  is  furnished  with  a  tap.   The  piston  of  this  pump 
is  fixed  to  the  shaft  of  the  lift  ]  when  this  latter  rises  the  pump  fills  with 
water )  when  the  piston  falls  the  water  can  only  escape  by  the  small 
opening,  and  the  issue  can  be  regulated  b3'  the  tap.    The  rapidity  of 
descent  may  thus  be  varied  at  will. 

Operation  of  the  man-engine. — We  may  now  compare  the  different 
methods  for  the  ascent  and  descent  of  miners,  and  note  the  great  saving 
of  time  and  strength  resulting  from  the  use  of  the  man^-engine.* 

To  go  down  100  metres  of  ladder  requires  about  15  minutes,  (900 
seconds,)  equal  to  9  seconds  per  metre.  If  we  suppose  that  the  men 
follow  each  other  at  2  metres  distance,  after  the  first  man  has  arrived 
at  the  bottom  of  the  shaft  it  will  be  18  seconds  before  the  second  ipan 
gets  to  the  bottom,  and  so  on;  so  that,  if  the  shift  is  composed  of  200 
men,  it  will  require  900  seconds  -f  (200  x  18  seconds)  =  900  -f  3,C00 
seconds  =  4,500  seconds,  or  1  hour  15  minutes,  for  them  all  to  descend 
to  the  bottom. 

If  the  shaft  is  400  metres  deep,  15  minutes  per  100  metres  must  be 
added  for  the  descent  of  the  first  man,  which  makes  altogether  2  hours 
for  200  men.  With  this  basis  for  calculation  it  is  easy  to  find  the  time 
required  for  the  descent  of  any  number  of  men  to  any  given  depth. 

The  ascent  of  100  metres  of  ladder  requires  about  twice  as  much  time 
as  the  descent ;  then,  if  we  take  the  depth  of  400  metres,  and  the  num- 
ber of  men  200,  we  have  for  the  descent  by  ladders  2  hours,  and  for  the 
ascent  4  hours — ^in  all  6  hours,  which,  added  to  8  hours'  work  per  shift, 
makes  14  hours,  during  6  hours  of  which  the  work  in  ascending  and 
descending  is  much  harder  than  the  actual  mining. 

It  is  impossible  for  men  to  continue  to  perform  such  labor,  so  that  in 
most  mines  over  250  metres  deep  the  hours  of  real  work  are  shortened 
and  the  b^Umce  of  the  time  is  set  apart  for  the  work  of  ascending  and 
descending. 

*  This  comparison  as  weU  as  other  details  respecting  the  man-engine  are  taken  from 
the  Exposition  reports. 
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Ihe  Pdytechnio  Society  of  Oomirall,  in  wnqfating  tibe  xate  of 
tfility  among  jnen  working  at  diffiaieat  d^tliAy  (aoddentB  dediMMj 
ertimateB  that  in  wocks  of  400  to  600  metres  in  depth,  wlieie  UUn 
ai»  osed,  the  Uvea  of  the  men  aie  shortened  by  tweufy  yeao.  Hovbw 
this  may  be,  it  is  certain  that  the  prolonged  use  of  lamSiiotBfgt^miSmlB 

smona  ^^r^ngtmtmiM  nf  tiiA  ttrgnan  of  ragptoitiim,  and  rmdtnm  a  mHA 

number  of  men  nnflt  for  work  bcAxre  the^  fte  thirty  yean  old. 

The  time  reqnbed  for  lowering  and  launig  a  shift  of  men  by  edia 
ia  not  as  eai^  to  eatjjmate  as  that  reonired  where  ladders  alone  ate  lOBi 
It  depends,  in  £BMst»  on  two  Taiiable  elements— the  rate  of  stpeed,  andtti 
juunbar  of  men  that  can  be  lifted  at  each  time. 

The  rate  of  speed  varies  according  to  the  importance  of  the  worM^^ 
in  dmfts  without  gudes  it  is  often  from  one  to  two  metres  per  second;  ii 
shafts  provided  with  guides  and  cages,  it  is  ftom  three  to  twelve  meini 
per  second;  butwhenthemenaietalranupaaddowninlliecageiyftB 
speed  is  often  slackened,  keeping  it  about  three  to  six  metres  per  seeoii 
l3ie  number  of  men  carried  at  once  is  from  two  to  threein  the  small  wQik- 
ings,  and  sixteen  to  twenty,  or  more,  in  mines  of  greater  extent. 

A  comparison  of  the  time  required  fiir  the  descent  by  ladders  and  If 
lowering  in  cages  may  be  made  as  fbllows:  Assuming  that  there  an 
aOO  men  in  a  sUft  and  that  the  depth  is  400  metresi  t£e  rate  of  apsfld, 
averaging,  say  five  metres,  aud  that  eight  men  are  canned  at  onoe-^attfi 
metres  per  second,  to  ascend  or  descend  400  metres  leacdres  ^ssM 
seconds.  To  this  must  be  added  about  two  minutes  (120  seconds]  ii 
the  stepping  in  and  out  of  the  men,  and  the  starting  ana  stimplngoctk 
engine,  which  makes  altogether  120  +  80=300  seconds,  IiowvlDg  8 
men  at  once,  we  have  2f^=s26J0umevs  in  aUfi>r  the  shift;  tiietimewl 
therefore  be  25  x  200  sec(mds=6,000  8eoonds=l  hour  24  mimitn 
Doubling  this  for  the  entire  time  in  going  into  and  out  of  the  niine,irii 
be  2  hours  48  minutes,  which  is  half  the  time  taken  for  the  ascent  Bui 
descent  of  the  same  number  of  men  hj  ladders.  But  these  flgmres  an 
not  absolute ;  they  may  vary  widely,  either  more  or  less,  according  to 
the  extent  of  the  workings. 

The  advantages  and  disadvantages  of  the  rope  are  inversely  to  those 
of  the  ladders;  the  health  of  the  men  does  not  suffer,  but  there  is  less 
security,  and  accidents  are  much  more  serious. 

Accidents  by  ropes  and  by  ladders  are  as  3  to  2 ;  but  this  ratio  is  stiD 
increased  by  the  &ct  that  of  100  accidents  to  men,  94  are  kill^  and  6 
injured. 

These  deplorable  consequences  from  this  method  of  transportation  of 
miners  caused  the  Prussian  government  to  prohibit  the  lowering  or  rais- 
ing of  men  by  the  cages  in  the  mines  of  Prussia. 

In  order  to  estimate  the  time  required  for  the  ascent  and  descent  d 
miners  by  the  man-engine,  let  us  take  our  standard  example,  400  metRf 
of  depth,  and  200  men  to  send  down  or  lift  up  for  each  shift 

Allowing  the  stages  to  be  6  metres  distant  from  each  other,  and  the 
man-engine  to  make  6  double  strokes  per  minute,  in  one  minute  a  man 
will  then  have  passed  upon  and  from  6  stages^  he  will  then  have  been 
lilted  Gq'.OO  X  6=36^.00,  and  consequently  will  rise  the  400  metres; 
in  A^  =  12  minutes,  in  round  numbers.  Each  double  stroke  thereafter 
will  deliver  another  man  at  the  surface,  or,  which  is  the  same  thin^,  the 
machine  will  lift  6  men  per  minute;  the  200  men  will  therefore  amveat 
the  surface  in  ^^  =  34  minutes  in  round  numbers,  which,  added  to  the 
12  minutes  required  for  the  whole  ascent  of  the  first  man  on  the  stages, 
gives  in  all  46  minutes ;  doubling  this  for  the  lowering  and  lifting  of  one 
shift  of  men,  and  we  have  92  minutes  (1  hour  and  32  minutes)  for  the 
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hole,  and  that  without  dther  danger  or  £fttigne.  So  that  fiyr  200  men 
Qd  400  metres  of  depth,  the  ascent  by  ladders  requires  6  hoars;  by 
pisting,  varying  from  1  to  4  hours;  by  the  man-engine,  only  1^  hour. 
The  fitting  up  of  a  mLan-engine  is  doubtless  a  considerable  expense, 
ut  it  is  soon  repaid  by  the  time  saved,  and  the  prevention  of  muscular 
ktigue  of  the  miner. 

For  further  details  respecting  the  construction  and  working  of  man- 
agines  reference  may  be  made  to  the  foUowing-named  works,  from  which 
part  of  the  information  here  presented  has  been  compiled:  Burat^s 
[ateri^l  des  Houill^res:  Portefeuille de Gockerill;  Zeitsclmfb des (ester- 
ddiischen  Ingenieur-vereins,  10^  Jahrgang;  Annales  des  T^avaux 
ublics  de  Belgique,  vols.  4  and  6 ;  Annales  des  Mines  de  France,  5*°®, 
dL  XV  5  Eevue  Universelle,  vols,  iv,  v,  vi,  xiv,  xvL 


OHAPTEE  LXXVL 
VENTILATION. 

Tery  few  of  the  mines  of  the  West  are  so  deep  and  extensive  as  to 
)quiie  any  elaborate  and  extensive  contrivances  for  their  proper  venti- 
ktion.  In  most  cases,  their  position  and  construction  are  such  that  a 
irrent  of  air  circulates  spontaneously  through  them  by  reason  of  one 
r  the  openings  being  at  a  greater  altitude  than  some  other,  as.  for  ex- 
Enple,  one  or  more  shafts  with  tunnels  leading  to  them  from  tne  hiU- 
.de.  If  the  air  in  the  mine  is  warmer  than  that  oqtside,  it  rises  in  the 
\iBfty  and  is  replaced  by  the  influx  of  the  colder  air  through  the  tunneL 
»ut  the  conditions  essential  to  ventilation  in  this  way  are  not  always 
>and^  and  it  becomes  necessary  to  resort  to  artificial  means  to  supply 
\ie  mmers  at  the  extreme  x>oints  of  the  mine  with  fresh  air.  In  driving 
mg  tunnels,  especially  where  powder  is  used,  the  air  is  rapidly  vitiated, 
nd  soon  becomes  unfit  to  breathe. 

There  are  two  ways  in  which  ventilation  may  be  effected,  either  by 
rawing  the  impure  air  out,  or  by  forcing  pure  air  in.  A  good  example 
f  the  first-named  method  was  presented  at  the  Latrobe  tunnel,,  Yir- 
inia  City,  which  was  driven  for  the  greater  part  of  the  distance  withr 
at  a  ventilating  shaft,  one  only  having  been  sunk  not  far  from  the 
Qtrance.  Tin  pipes  were  first  used  to  convey  the  air  and  were  placed 
long  the  top  of  the  tunnel  extending  from  a  few  yards  back  of  the 
iQS  to  the  bottom  of  the  air-shaft.  But  it  was  found  difficult  to  maii^ 
edn  a  good  draught,  aod  tJie  metal  pipe  was  replaced  with  one  of  wood^ 
lade  of  boards  about  eight  inches  wide,  and  rabbeted  so  as  to  form 
[ght  joints.  With  this  arrangement  no  difficulty  was  experienced ;  the 
eated  air  at  the  end  of  the  tunnel  escaped  constantly  through  this 
abe  and  rose  in  the  shaft,  while  the  pure  air  from  the  outside  flowing 
1  at  the  mouth  of  the  tunnel  took  its  place.  In  this  instance  it  wa^ 
vident  that  the  non-conducting  quality  of  tilie  wood  prevented  the  air 
rom  becoming  cooled  in  its  passage  before  it  reached  the  shaft 

The  method  of  producing  a  draught  by  means  of  a  fire  or  by  connect- 
ig  the  ventilating  pipes  with  the  ash  pit  of  the  farnace  fires  is  weU 
jiown  and  is  often  resorted  to  on  a  small  scale  in  Galifomia. 

The  only  example  of  mechanical  ventilation  worthy  of  ^special  menr 
ion  which  came  under  the  writer's  observation  in  Galifomia  was  at  the 
Princeton  gold  mine,  Mariposa  Estate.  Foul  air  was  generated  to  such 
n  extent  in  the  southern  part  of  the  mine  that  it  could  not  be  entered, 
L  simple  centrifagal  fan- wheel,  about  ten  feet  in  diameter  and-two  fo^t 
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wide,  was  erected  over  the  nearest  shaft.  This  fan-wheel  was  not  in- 
closed, but  revolved  between  two  vertical  temporary  walls  of  boank 
thus  leaving  the  arms  and  fans  fully  exposed  to  view.  The  moathof 
the  shaft  was  tightly  closed,  excepting  two  openings  conne<'ted  b.v  bra 
tubes  with  large  openings  in  the  walla  of  boards,  around  the  aria  itf 
the  fan-wheel.  When  this  wheel  was  pnt  in  motion  by  a  band  from  the 
engine,  it  produced  a  strong  current  of  air  up  the  shaft,  and  cleared  tk 
workings  of  foul  air  in  a  short  time.  It  was  evident  that  a  mndi 
smaller  blower  would  have  answered  the  purpose. 

For  forcing  pare  air  into  tunnels  and  drifts  of  slight  extent  an  OTdi- 
nary  wind-sail  or  a  fan-wheel  driven  by  baud  or  attached  to  the  horse- 
whim  is  usually  employed ;  but  these,  of  course,  from  their  want  of 
forcing  power,  are  not  very  efl'ective.  The  object  in  nsinf;;  them  in  most 
cases  ia  not  so  much  to  supply  pure  air  as  to  give  a  cooling  cnrrentw 
blast  of  air  near  the  worlimen. 

In  several  of  the  mines  upon  the  Comstock  lode,  the  '*  Indiana  Blower,' 
Boot's  rotary  compression  blower,  is  used  with  great  snccesa  in  venti- 
lating.  Mr.  James  G.  Pair,  superintendent  of  the  Hale  and  Norcreae 
Silver  Mining  Company  in  March,  1869,  had  the  blower  in  constant 
use,  day  and  nigbt,  since  its  adoption  by  the  company  in  Anipist,  1SS& 
Althongh  of  ouly  medium  size,  it  supplied  sufficient  air  to  enable  them  tii 
the  use  of  branch  pipes  and  dampers  to  prospect  simultaneously  at 
different  depths,  and  at  considerable  distances  apart  upon  the  same 
level.  It  furnished  air  to  two  gangs  of  miners  in  separate  drifts  on  tk 
1,030-foot  level,  and  partially  ventilated  the  level  100  feet  above  that 
and  with  but  a  portion  of  the  power  the  blower  could  have  atillzed. 

The  Potoai  Company  have  had  a  No.  2  blower  for  ventilating  the 
levels  below  the  900-foot  station ;  and  they  have  been  snoceaKfUly  osnl 
upon  the  Yellow  Jacket  mine  since  the  great  fire.  Mr.  Winters,  tie 
snperintendentj  in  August  last,  in  a  letter  to  the  agents,  said,  "  I  have 
great  pleasure  in  stating  that  they  work  admirably.  If  we  had  been 
without  them,  it  would  have  been  quite  impossible  to  work  our  mint 
since  the  great  fire  in  this  and  the  adjoining  mines." 

This  blower  gives  a  "positive"  or  force-blast,  taking  in  and  forcing 
forward  a  definite  quantity  of  air  at  each  revolution.  Its  construction 
ia  Bhown  bytlieflgurea  annexed. 


Boot^  Botwj^ComiiTeHioa'BlowETr-exteiior 
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lie  commission  continned  the  observatioiis  firom  the  9th  to  the  15th 
Tannary,  and  reported  them  in  detail.*  The  engine  having  worked 
ing  127  honrs  15  minutes^  gave  50,043  pulsations,  and  43,118  kilo- 
mmes  of  coal  were  consumed.  This  coal  was  tne  stone-coal  of 
iang,  broken  to  the  size  nsed  in  Oomwall.  The  stroke  of  the  pnmps 
)  maintained  uniformly  at  2^.85,  and  the  effective  height  of  the 
imn  of  water  at  71°^.50.  The  result  of  these  figures  was  that  the 
diine  gave  a  mean  useful  effect  of  234  horse-x>ower,  and  the  con- 
iption  of  coal  yer  horse-power  per  hour  was  an  average  of  1*=*^.448. 
:at  finds  the  relation  of  the  force  exerted  to  the  effect  produced  to 
is  377 :  234=1 : 0.621 ;  and  observes  that  this  remarkable  economy  of 
[  in  a  work  which  is  fEU*  from  being  advantageous  to  the  motor,  since 
each  stroke  it  must  overcome  the  inertia  of  an  enormous  mass,  re- 
;s  from  a  series  of  favorable  conditions  in  which  the  machines  are 
iblished  and  work.  These  favorable  conditions  may  be  summed  up 
bllows:  1.  Generation  of  steam  in  boilers  with  large  heating  sur- 
)s;  good  coal  and  good  raking.  2.  A  steam  chest  of  great  capacity, 
i  pipes  and  openings  of  large  diameter  for  the  admission  and  emis- 
L  of  steam.  3.  Condensation  as  perfect  as  possible.  4.  Expansion 
eloped  as  much  as  possible,  favored  by  the  conditions  of  single 
:on  and  the  inequality  of  speed  of  the  piston,  which  are  coincident 
h  the  best  conditions  of  movement  for  a  column  of  water. 

PUMPING  ENGINE  AT  GEANB  HOENU. 

lie  great  pumping  engine  of  Grand  Homu  was  constructed  at  the 
ks  of  Seriang,  for  a  shaft  460  metres  d^p.  It  works  a  series  of 
it  plunger-pumps  and  two  lifting-pimips  of  0™.50  in  diameter,  and 
r  metres  stroke.  These  pumps  are  placed  one  above  the  other,  at 
nances  varying  from  30  to  60  metres.  The  upper  plunger-pump,  60 
;res  from  the  surface,  is  worked  by  a  double  rod,  each  arm  having  a 
are  section  of  0^.484  x  0™.242,  and  being  formed  by  the  juxtaposi- 
I  of  two  pieces  of  0  ^.242.  These  rods  are  completely  enveloped  in 
i  0°».024  thick.  The  double  rods  gradually  diminish  in  size  toward 
bottom  of  the  shaft,  but  in  each  section  the  weight  exceeds  that  of 
column  of  water  to  be  thrown  out.  The  total  weight  to  be  counter- 
sed  is  200,000  kilogrammes;  and  this  is  effected  by  two  balance 
ms  mounted  upon  opposite  sides  of  the  master-rod,  directly  below 
engine. 

Tie  engine  is  direct-acting,  the  cylinder  being  mounted  directly  over 
shaft.  It  has  thres floors  or  stages:  1.  The  cylinder:  2.  The  cen- 
sers, with  their  air-pumps;  3.  The  balance  beams.  Tne  cylinder  is 
iieted  to  prevent  condensation.  It  is  0™.05  thick  and  is  made  in  two 
5es,  each  1™.60  high.  There  are  three  valves:  the  admission  valve, 
12  in  diameter  and  rising  0™.06 ;  the  equilibrium  valve,  0™.51  in  di- 
5ter  and  rising  0™.08 ;  the  exhaustion  valve,  0™.60  in  diameter  and 
Qg  0™.85.  The  condensers  have  a  diameter  of  1™.20,  and  are  2°».50 
h.  The  air-pumps  are  0°^.95  in  diameter,  and  have  a  stroke  of  2™.10. 
)  balance  beams  are  11™.40  long,  and  each  carries  90,000  kilo- 
mmes  of  counter- weights,  formed  of  plates  of  cast  iron. 

quillacq's  pumping  engine. 

Lt  the  Paris  Exposition  of  1867,  M.  Quillacq,  who  has  already  been 
itioned  as  the  constructing  engineer  of  hoisting  machines,  exhibited 
drawings  of  a  very  perfect  specimen  of  pumping  engine  recently 

*  Proces-Verbaux  de  la  Commission  contradictoire. 
H.  Ex.  Doc.  207 39 
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A  few  years  ago  neariy  all  the  Important  collieries  of  England  *m 
ventilated  by  meaas  of  fnmaceB  placed  near  or  at  the  bottom  of  tb- 
tilating  ehafls,  by  which  the  air  was  rarefied  and  made  to  ascend,  b 
Bach  furnaces,  from  ten  to  tweaty  tons  of  coal  were  bamed  duily.  "Dit 
required  large  famacea  and  costly  excavations,  and  galleries  of  laip 
size  for  the  air-conrses.  In  Belgium  and  France  mechaoioal  ventilsha 
has  been  carried  to  a  great  degree  of  perfection.  This  system  is  saidta 
be  well  establishedbyexpe^enceasmuch  cheaper  and lessdangeroasUu 
the  nse  of  fiimaces,  and  is  gradually  replacing  the  furnace  ventilstiis- 

Mei^anical  ventilators  maybe  grouped  iu  three  classes:  1,  c^trift- 
gal  ventilators,  or  fans ;  2,  rotary  pnmps,  or  force-blowers ;  3,  pitta 
machines,  with  reciprocating  motion. 

Ventilators  of  the  first  class  are  of  great  dimensions,  capable  of  d^ 
livering  immense  volumes  of  air.  They  have  been  in  nse  for  about 
thirty  years,  and  have  nudergone  many  changes  and  improvementt 
Like  moat  other  ventilators,  they  act  by  aspiration,  prodacing  to  a  ea- 
tain  extent  thronghont  the  mine  a  lower  barometric  pressure  thinii 
found  in  the  external  air.  This  depression  varies  in  general  trom  fiveto 
seven  centimetres  of  water. 

OvUfaPs  ventilator. — Quib^'s  ventilator,  after  baviog  undergone  nuoj 
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varieties  offered  to  the  public,  and  to  discuss  their  relative  merits, 
single  out  one  or  two  for  description  woidd  not  be  jnst  to  the  many 
antors  who  have  carried  these  pamps  to  great  perfection. 

PUMPma  AT  THE  SAXON  COLLIEBIES. 

he  following  is  cited  from  the  notes  of  Mr.  W.  Fairley,  as  an  example 
romping  at  the  Saxon  collieries : 

le  Pampinff  Engine  Company  at  Z wiokan,  wbioh  drains  the  water  fh>m  the  Bookwa 
or,  is  worthy  of  notice.  This  manor  is  abont  180  acker,  or  about  190  English  acres 
,  and  the  company  pumps  the  water  for  the  difGorent  coal  companies  for  the  pay- 
t  of  a  tax  of  i^  groschen  per  10  centner,  or  6d.  per  ton  English,  of  coal  worked, 
water  does  not  exceed  altogether  more  than  200  cubic  feet  per  minute,  and  for 
Qg  this  they  have  two  engines,  one  84  inches  (Saxon)  diameter,  11  feet  in  the  oyl- 
r,  and  9  feet  stroke  in  the  pump,  working  seven  strokes  per  minute  as  the  max- 
m.  The  pumps  are  two  23  inches  diameter,  forcing  250  feet  long  each,  and  one  23 
les  diameter,  lifting  100  feet  long ;  the  otner  engme  is  direct-acting,  68  inches 
:pn)  diameter,  with  10-feet  stroke,  workine  a  17f>inch  set.  For  supplying  these 
nes  with  steam,  there  are  seven  egg-ended  boilers,  each  7  feet  diameter  and  40  feet 
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n  monntainons  regions^  where  water  nnder  a  considerable  head  or 
ssure  can  be  had,  it  may  be  advantageoosly  utilized  for  pumping, 
sting,  or  other  mining  operations  requiring  power,  by  means  of  hy- 
olic  engines  and  snrface  or  nnderground  wheels.  There  are  many 
ces  on  tiie  Pacific  coast  where  such  engines  can  be  introduced  with  ad- 
itage.  They  are  usually  constructed  for  pumping  only,  and  are  single- 
Ing,  with  long  cylinders  placed  vertically  over  the  pump  shaft,  the 
nprod  being  simply  a  prolongation  of  the  piston-rod.  The  water  is 
Qitted  to  the  under  side  of  the  piston,  and  when  it  has  run  its  upward 
>ke  tbe  water  is  allowed  to  flow  out  and  the  piston  descends. 
?he  absence  of  any  sensible  elasticity  in  water  renders  the  motions 
olting  fi'om  it8  use  under  pressure  in  engines  susceptible  of  perfect 
itrol :  but  the  same  inelasticity  causes  sudden  shocks  and  blows  to  the 
ving  parts  if  the  inlets  and  outiets  are  made  as  in  engines  operated 
the  elastic  fluids,  steam  or  air.  It  is  therefore  necessary  to  use 
ves  of  peculiar  construction,  by  which  the  flow  of  the  water  may  be 
[dually  increased  or  slackened,  and  to  provide  other  means  for  pre- 
iting  impact  and  securing  smoothness  of  action, 
klany  such  engines  have  been  constructed  for  pumping  mines  abroad, 
1  have  operated  successfally  for  long  periods  with  very  little  expense 
attention.  One  was  erected  by  the  engineer  Trevithick  at  the  Alport 
aes,  in  the  year  1803,  and  worked  continuously  for  forty-seven  years, 
til  1850,  when  work  upon  the  mines  ceased.  6i  this  engine  the  wa- 
was  admitted  first  upon  one  face  of  the  piston  and  then  upon  the 
ler,  alternately,  and  the  inlets  and  outlets  were  opened  and  closed  by 
D  pistons  at  the  side. 

In  engine  erected  by  Mr.  Darlington  at  these  mines  had  a  cylinder 
inches  in  diameter  aiid  a  stroke  of  10  feet.  The  cylinder  was  placed 
ectly  over  the  shaft  and  the  piston  and  pump-rod  were  continuous. 
e  column  of  water  was  132  feet  high  and  gave  a  pressure  upon  the 
ton  of  about  oS  pounds  to  the  square  inch,  or  more  than  fifty  tons 
on  its  area.  Water  was  raised  from  a  depth  of  22  fathoms  by  means 
a  plunger  42  inches  in  diameter,  and  when  the  mine  was  very  wet, 
urly  5,000  gaUons  of  water  per  minute  were  discharged  into  the  adit, 
e  water  under  pressure  was  admitted  under  the  piston  only;  cylindrical 
Ives  admitted  a  fall  flow  for  seven-eighths  of  the  stroke  only ^  axvd  \3m22P 
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tbe  azia  of  levohitioik  to  fhe  perifdiary.  Us  oonrtnuttaK 
blesthatof  Appold's  pomp.  The  air  is  tekeii  in  1^  opentnp  ittti 
eenmaroniid  the diafty  and  diaohaiged  betweaa  the  paitMoBB ittti 
obcamfeienee.  It  ia  made  of  yariooa  aiaea,  from  tUrtecn  lM9heat»iB 
feet  in  diameter;  theamaneataieranwith  Aevdoeily  of  l,8Mt»ip 
feet  per  minute,  and  the  largest  800  or  lyOOOi  Whenuwdasan 
Uar  in  miaee,  the  eonoonding  box  ia  not  reqnind. 

86kiM9  yim.— Sohide^a  eompoond  Mowing  fen  oonaista  of  toe 
resembling  Lloyd%  and  acting  snecesaiTely  iqpon  the  ummm  9k.  Si 
first  fen  drives  it  into  a  chamber  between  the  nna  at  a  peaaame  of  abvl 
six  oonoes;  the  seeond  oompiessss  the  air  still  morei  ao  tlurtr  alrlhiiB' 
livery  pipe  it  has  a  pressors  of  aboat  twelve  oonoes  per  sqiuunaiaflL  1 
ventUatOT  upon  this  principle  was  used  in  flis  veotilattoii  of  theBi|ari> 
timi  boilding  at  Paris,  1867.  , 

It  is  well  to  note  here  that  for  the  purposes  of  asirfration  of  air  ftn 
mines,  wheregreat  volomesof  airaretobemovedatalowTelocily^ 
throogh  large  gaUeries  and  drifts,  the  larffs  centrifiBgal  Idowencr 
are  well  adapted ;  hot  fer  feraing  afar  in  tnroogh  narrow  pipea  or 
its,  where  large  voiomes  cannot  pass,  veloeitar  and  imiaaai  u  ere 
and  for  this  porpose  the  compression  or  finee-mowen  at  tfai 
class  are  ^ptetenMe^  ^ 

BOXAST  OOXPBE88IOK  TBHIXLATGIUI  AldkoAD. 

Of  the  second  dass,  the  rotary  compresshm  ventDatorSi  Fiahij^Mfl 
LemieOe's  appear  to  be  the  most  osed.  FUny's  oonsista  of  fwe  jtator 
locking  wheels,  witii  three  arms,  the  eztroodties  of  whioh  mm  fa  As 
form  of  a  cross,  with  epii^doidal  aros,  the  sorfeces <rf  wUeh,  oseilvgli 
dose  proximity  or  contact  with  eadi  other,  carry  itorward  a  vdmee  rf 
air  eqaal  to  the  indosed  spaces  at  each  revolotion.  These  ventOaton 
are  generally  1™.70  in  diameter,  and  from  2».00  to  3».00  long. 

Lemielte^s  ventilator. — ^Lemielle's  ventilator  revolves  horizontally.  For 
20  to  25  revoiations  per  minute,  and  a  delivery  of  30  to  40  cubic  metres 
of  air  a  second,  the  diameter  should  be  7  metres  and  the  height  5  metres. 

CooMs  ventilator. — ^Mr.  Cooke,  of  England,  has  recentily  pn^posed  a 
ventilator  of  the  same  dass.  It  is  described  in  ^^  Engineering,'^  fiem 
which  I  condense  the  following  description : 

Tho  machine  is  of  a  si^  suitable  for  a  1,000-feet  pit,  and  it  is  iatended  to  yield,  per 
nnniitCt  1H0.O00  rii1>in  ft^ot  of  air,  with  an  exhaoBtion  equal  to  3  inches  of  water;  or 

150,000  cubic  feet,  with  an  ezhiMiBtion  of 
4  inches ;  or  190^000  oublclbet  if  thediag 
is  increased  to  5  inches  of  w«ter. 

It  consists  of  two  drama,  c,  each  8  feet 
in  diameter  luid  16  leet  in  longthp  tiiew 
drums  beinff  mounted  ecoentrloM^  «i  tbn 
shafts  2.  Inie  amoont  of  ooMoitiklty  of 
each  drum  is  2  feet,  aad  aftch  as  it  xeTolfw 
thus  moves  in  oontaet  or  ahnoal  in  e«- 
tact— with  a  oyUndtioal  eaaing^  t,  of  SImC 
radius.  The  casingp^  o^  are  cKaed  at  tftf 
ends  bv  the  brick  waUa  whieh  tern  titf 
side  of  the  apparatnSi  theaa  waUs  hiaig 
coated  with  plastar  orer  thooa  jpoitiQBi 
against  which  the  ends  of  the  muai^*} 
woik,  and  beinffoonneoted  at  the  top  I7 
the  oorering.  The  oadnga  aie  aot  000- 
plete  c^lindsn, each  being  opsBiMrapor 
tion  of  its  eiroumftireiies^  ia.  ns  mSs 
from  the  mine  is  led  to  tiie  appaiatiis  ^ 
the  shaft,  which  commxmicatea  with  tba 
Cooke's  Ventilator.  spaoe  snirounding  the  imwingSi  and  it  i« 


THE  MECHANICAL  APPLIANCES  OF  MINING.  613 

WATEB-WOBKS  AT  WHITB  PINE 

There  is  a  very  interesting  exhibition  of  hydraulic  engineering  at  the 
^liite  Pine  mines,  dne  to  "the  skiil  and  enterprise  of  the  distinguished 
sngineer  A.  Yon  Schmidt.  Water  is  there  pumped  a  height  of  900  feet 
n  round  numbers,  in  two  lifts  of  450  feet  each.  There  are  four  large 
team  engines,  two  at  each  station,  and  each  engine  of  177  horse-power, 
rhe  cylinders  are  22  inches  in  diameter  and  they  have  a  stroke  of  five 
ieet.  They  can  be  worked  together  or  indepcoEidentiy.  The  water  is 
breed  through  12-inch  pipes  of  boiler  iron,  and  the  capacity  of  the 
Forks  is  reported  as  2,500,000  gallons  daily. 


CHAPTER  LXXV. 

RAISING  AND  LOWERING  MINERS. 

« 

The  ascent  and  descent  of  miners  in  the  mines  of  the  West,  when  of 
lepths  not  exceeding  200  feet,  is  usually  by  ladders  in  one  compartment 
f  the  hoisting  shaft;  but  in  aU  guided  shafts  where  cages  are  used  it 
3  customary  to  descend  and  ascend  in  these  cages.  This  ia  not  only 
iangerous,  but  it  interferes  with  the  work  of  hoisting  ore ;  and  in  all 
ieep  mines,  especially  in  vertical  shafts,  it  becomes  imx)ortant  to  provide 
ome  other  safe  and  rapid  means  of  hoisting  and  lowering  the  men. 

This  necessity  has  b^n  met  abroad,  and  in  some  of  our  mines  upon 
iake  Superior,  by  the  introduction  of  the  man-engine,  known  in  Ger- 
lany  as  the  FdhrJcunst  and  in  France  as  echeUes  mobiles.  They  are  all 
like  in  principle,  and  consist  essentially  of  two  strong  beams  or  rods 
lung  side  by  side  in  the  shaft  of  a  mine.  Each  beam  has  platforms  or 
in^gs  large  enough  for  a  man  to  stand  upon  placed  at  equal  distances 
rom  the  top  to  the  bottom.  Handles  to  be  grasped  by  the  hands  of  the 
len  are  attached  at  a  convenient  height  above  each  platform. 

They  are  not  a  modem  invention^  having  been  Imown  in  Germany 
uring  the  last  century ;  but  they  did  not  become  generally  used,  and 
rere  almost  forgotten^  until  about  forty  years  ago.  Since  then  they 
Ave  been  used  extensively  in  Germany,  Belgium,  and  Cornwall. 

In  the  year  1833,  when  the  deep  George  adit  was  opened  in  the  mines 
f  the  Harz,  two  water-wheels  were  thrown  out  of  work,  and  the  idea 
ras  suggested  of  using  the  pump-rods  attached  to  them  for  the  ascent 
nd  descent  of  the  miners.  The  experiment  was  tried.  The  rods  were 
trengtheued,  stages  or  platforms  were  attached  at  suitable  distances, 
nd  a  regular  alternate  up-and-down  motion  was  given  to  them  by 
leans  of  the  wheels.  It  was  a  great  success ;  the  miners  were  relieved 
x)m  most  of  the  arduous  labor  of  climbing,  and  even  invalids,  who 
efore  could  not  reach  the  lower  parts  of  the  mine,  were  enabled  to 
ssTime  their  work. 

The  principle  of  the  man-engine  will  be  made  more  clear  by  reference 
>  the  annexed  diagram.  R  R  and  R'  R'  represent  portions  of  two 
eavy  rods  or  beams,  extending  from  the  top  to  the  bottom  of  a  shaft, 
nd  suitably  guided  and  supported  throughout  their  length.  To  these 
>ds,  and  at  equal  distances,  small  stages  or  platforms,  ABO,  and  A' 
/  C,  are  securely  fixed. 

An  alternate  upward  and  downward  movement  is  given  to  each  of 
lese  rods ;  while  the  rod  R,  with  its  stages,  is  ascending,  the  opposite 
)d  R^  is  descending.    This  movement  brings  the  platform  A  on.  t\3Lfe\<^^ 
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R  opposite  to  the  platform  B'  on  rod  B',  and  tlie  platfoim  B  oppo- 
site the  platform  C  The  motion  is  then  airested  for  a  moment,  and  it 
immediately  afterward  reversed,  and  the  platforms  retoni  to 
'Sr  their  original  position.  K  miners  are  standing  upon  tte 
platforms  of  B,  they  will  all  be  raised  by  the  opward  more- 
ment  a  distance  eqnal  to  half  the  distance  between  the  ^blt 
forms.  At  this  point,  the  motion  ceasing,  the  miners  step 
firom  the  platforms  of  the  rod  B  to  those  opon  the  rod  B',aDd 
by  the  next  movement  are  again  lifted,  when  they  step  acroai 
as  before,  and  so  on  antil  the  top  of  the  shaift  is  reached 
The  descent  is  similarly  accomplished. 

In  some  mines  only  one  of  the  rods  moves,  and  the  other 
remains  stationary,  or  rather  the  second  rod  ia  omitted,  and 
stages  are  fixed  to  the  side  of  the  shaft  in  the  rock  itsdf ;  in 


v% 


'H 


H 


tag* 
such  cases  the  sin^e  rod  has  to  move  the  whole  distance  bn- 
tween  two  stages  instead  of  half  that  distance,  as  when  two 
rods  are  used. 

When  a  single  rod  is  nsed  in  connection  with  fixed  stagea, 
the  miners  pass  alternately  from  the  stage  on  the  rod  to  tlH 
stage  fixed  in  the  rock.  They  then  wait  until  the  bejf-strob 
brings  a  fiesh  stage  opposite  to  them,  on  which  they  place 
themselves,  and  so  on. 
The  distance  between  two  stages  on  the  same  rod  genenlb 
-  varies  from  4:°>  .50  to  8°>.00.  The  stroke  of  the  apparatoswitn 
two  movable  rods  is  always  half  the  distance  between  the 
stages,  consequently  it  varies  firom  2^.25  to  4°>.00.  "Bun 
are  from  four  to  eight  double  strokes  per  minnte. 

The  single-rod  man-engine  is  the  one  most-osed  in  Corn- 
wall. It  makes  three  strokes  of  12  feet  each  per  minnte. 
The  rods  are  generally  about  seven  or  eight  inches  square, 
decreasing  iu  size  toward  the  bottom.  The  weiglit  is  countei- 
balanced  by  levers  or  by  balance-bobs,  attached  at  difl^rent 
levels. 

Motion  is  imparted  to  the  rods  of  the  man-engine  by 
means  of  water-wheels  with  cranks,  steam-engines  witli 
crank-motion,  or  direct  acting  steam-engines,  the  two  rodi 
being  connected  by  balance-beams  in  such  a  way  that  their 
motion,  though  inverse,  is  equal  and  simultaneous.  3L 
Warocqii6  substituted  for  the  cumbrous  balance-beams  a  colnmn  of 
water,  contained  between  the  pistons  of  two  cylinders  side  by  side,  and 
connecting  freely  below  the  pistons,  and  made  other  improvements  so 
important  that  the  eckeltes  Toobiles  are  described  in  some  publications  as 
Warocqitires. 

The  crank  motion  is  particularly  well  suited  to  the  movement  of  the 
man-engine,  inasmu<;h  as  the  velocity  of  the  movement  decreases  grad- 
ually at  the  beginning  and  end,  and  becomes  almost  nothing  as  the 
crank  passes  the  centre,  thus  giving  time  for  the  miner  to  step  tromone 
beam  to  the  other,  or  from  the  beam  to  the  stage  fixed  to  the  side  d 
the  shaft. 

When  direct-acting  engines  are  used,  there  is  a  stoppage  after  each 
stroke  to  give  the  miners  time  to  pass  from  one  stand  to  the  other. 
This  stop  varies  from  two  to  eight  seconds,  which  is  ample,  as  the  pas- 
sage from  one  stand  to  the  other  does  not  take  more  than  one  second. 
This  would  be  a  very  good  system  if  the  stop  werealways  rigorously  the 
same.  But  all  who  have  worked  the  machine  with  direct  single  action 
and  cataract  know  that  it  is  Impossible  to  obtain  this  regularity.    The 
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ta  eyUndei  opm  downwaid  bnt  okMd  M  top,  vhkh  enten  the  aannlar  ■pMW  between 
the  two  eylindot  firat  named,  witbont  bmcluiie  eitber.  In  the  tcm  of  tnia  mupeuded 
cylinder  an  two  Talvee,  E  aod  E,  which  open  inwud.    A  cap  ia  puoed  on  the  oentr^ 


Thiiion'a  Bydranlio  FieaeiiM  Blower. 

are  two  other  ralTea,  F  and  F,  which 
jito  which  theeeTalTCfl  open  descends 
by  mesiu  of  the  leonrved  and  riainK 

„ [,  with  the  regulator.    The  action  of  the  maohine  will  now  be  earily-onderBtood, 

it  being  obserred  l&X  the  regnlator  is  conatnicted  ou  the  plan  of  tlie  compressor  so  &r 


B^  faoweve^  is  not  Biiapeuded,  but  is  simply  kept  in  an  Bpright  pomtion  by  a  guiding 
nd  jftocetaiaa  from  the  centre  of  its  crown.  It  has  also  a  scale  pan  above  it  to  receiTe 
neMOie  weights,  and  shonld  have  a  gaiety  valve,  thongb  none  is  shown  in  the  figure. 
nw  nutrable  cylinder  of  the  compresaor  is  suspended  bom  a  crank  or  eccentric  on  the 
SxMag  shaft  «l  a  ptinie  mover.  As  in  the  revolution  of  the  shall  the  cylinder  is  lifted, 
■Ir  anteia  by  tike  valves  E,  which  spontaneously  open.  As  the  cylinder  descends  the 
walvea  £  ckwe,  and  the  valves  F  are  opened  by  the  pressure  of  the  contained  air  which 
fa  oondensed  by  the  force  of  the  motor.  The  condensed  air  then  finds  an  escape  tbrongh 
X>  and  enters  tlie  regulator  tbrongh  H.  At  the  top  of  B  is  a  v^ve  which  is  represented 
■■  rained  by  the  entering  cnrrents.  The  cylinder  B  rises  to  give  room  f6r  the  enteTing 
air,  tfae  pressure  remainins  constant  and  tieing  dependent  on  the  weight  with  wbi<£ 
the  scale  pan  is  loaded,  "nie  gecond  comptViSBo^aots  altenialely  with  the  first ;  so  that 
a  strewn  of  air  la  constantly  entering  the  naerroir  from  one  or  the  other.  A  tube,  P, 
ftom  the  oeutre  ot  the  regnJator,  deaoeuding  below  the  base,  condnota  the  blast  to  thft 


&Bli    MINES  JUD  tenVG  WBSf  W  Tttfe  MMtt  -  vMMilm. 


alilMhed  to  tlih  toyvn  Ao^ri  the  ueMiin  of  tbe  «lr  »  4te  cfllas.  •  OT 
jamimnj  tt  Inmwmiai  the  latgl  of  iflie  irmter  wittrin  ■ndiriiiMUrt  Hie  wtgnmm 
trath  of  the  oompioiooin  apd  of  the  zmlfttor,  1^ 

ujuMUie  attiilnftDle  will  be  only  equaT  to  the  Tortioel  hei|riit  Debreon  tbe  tOBtfai 
&ed  qrMn^tor  A  eod  the  iMittam  of  the  moinaJe  <yltod^  I 

the  water  in  A  is  in  too  sreat  onantlty  to  admit  of  raoh  a  pcwnTCL  It  nHl  na  onr 


the  water  in  A  u  in  too  gxeat  qoantll^  to  adntt  or  anon  a  pcaanrc^ 
pntil  the  jpaBMnge  ia  attained  If  it  la  in  dafldenaiyy  the  manMamim  caa 
Imt  the  lar  at  aomepTOMore  inferior  to  the  mairimnm  win  begin  to  eaai 
tbeboU.    llieee etatementi an Ibunded on  the  aoimoattion  thftt  tha 


doTy  or  bflOy  divldea  the  annolar  naee  Into  wldbh  ft  cnten  equally; 

may  be  obtained  by  the  nae  of  a  Aqnld  heaTior  than  water;  and,  ftr  yjiwatHSlhiH 


ICr.  Thiiion  piopoMa  to  en^loy  iMoiiiy.  WKhwaterheobtainaapMBiirBof  aiai^ 
fkrt  oentimetraey  (aboat  three  net,)  or  ea^  apoond  and  a  half  to  tba  afaaie  inch.  Mk* 
atltatinff  merooiy,  there  might  be  obtelneay  with  half  the  diflfannea  of  levd|  ta** 
thirds  01  an  atmotphete.  The  preerore  of  a  poimd  and  a  haH  hommvimf  ia  aboat  hw 
timet  that  which  ia  fttmiahed  by  a  good  venluating  ika,  and  Ughar  tbam.  im  cammtidf 
naed  in  enpola  ftunaaeoi. 

This  machine  haa  fimr  yeiy  decided  rwwmatmidatinnt.  It  worha  nhnoat  aiftwt 
friction  or  leakage ;  the  deterioration  by  wear  it  inappneiablei  the  Ipoifret  and  tnik 
regulation  of  the  pwatnre  ia  easy;  and  flnidly,  the  earoellenea  of  Ita  poaftamaMiii' 


wmds  In  no  degree  upon  predsion  of  wait  mtiisliip  !**■•■  wmAM*^  thowiitomt  ali* 
bjMpeeially  aospted  to  ine  codgenclea  of  flnnaeea  in  new  ooontriaa  aad  *BMa|  ^ 
monntainty  ainee  it  oan  be  easily  ooBStmoted  on  the  ipot^  and  will  0nm  no  tnuili 
oonseqnenoeofderaagmnente.  ^ 
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SAFETY  LAMPS,  ANI>  FIKBS  IN  MUB8. 

As  oonnected  with  thid  saUect  of  TentDAtioni  tbe  Miowiag  M|if»i  of 
the  prineiples  upon  which  safety  lamps  depMd  fbir  llHlrsflteisg^ttDdiif 

the  coiistraction  of  those  most  used,  have  bett  prcmrod: 

In  the  common  Davy  lamp  the  flame  is  smronnded  by  a  cylinder  of 
black  iron-wire  gauze,  with  28  apertures  to  the  linear  inch.  This  cylio* 
der  is  firmly  set  in  a  brass  ring  which  screws  upon  the  top  of  the  oil- 
vessel.  The  weight  of  this  oil-vessel  is  held  by  three  stout  npriii^fat  wires, 
outside  of  the  gauze  cylinder,  and  brought  together  at  the  t^  for  the 
reception  of  the  ring  by  which  the  whole  oan  be  carried.  The  upper 
portion  of  tbe  wire-gauze  cylinder  is  made  double  to  secure  greater  doia- 
bility  under  the  corroding  effects  of  the  air  on  the  hot  wire. 

The  two  Davy  lamps  first  used  in  a  coal  mine  are  still  in  eadstenoe  in 
the  collection  of  the  Museum  of  Practical  Gkology.  London,  and  aie 
described  as  of  small  size,  with  cylindrical  oil- vessels  of  oopper.  Tbit 
wire-gauze  envelopes  or  cylinders  are  of  very  fine  brass  wire,  and  tbe 
mesh  is  very  small.  Three  iron-wire  standards  extend  from  the  oil  ves- 
sel below  to  a  flat  brass  cap  or  roof,  to  which  the  carrying  ring  is  attached 
by  a  swivel  joint.  The  original  safety  lamp  of  Sir  Humphrey  Davy  ii 
in  the  possession  of  the  Eoyal  Institution. 

Various  modifications  of  the  Davy  lamp  have  been  made  fW>m  time  to 
time,  and  there  is  a  great  variety  of  lamps  in  use,  but  those  best  known, 
beside  the  simple  Davy,  are  the  Stephenson,  Olanny,  Muesder,  and 
Boty. 

Stephenson's  safety  lamp  was  invented  by  the  celebrated  engineer 
George  Stephenson,  at  about  the  same  time  that  Davy  desf^ed  his.  In 
this  lamp  the  wire-gauze  cylinder  is  lined  with  a  close-fitting  glass  chim- 
ney. The  air  is  admitted  below,  through  a  number  of  small  holes  in  the 
brass  ring.  It  has  a  cap  of  perforated  dieet  copper.  It  is  considered 
safer  than  the  common  Davy  lamp,  since  the  gauze,  being  kept  from 
contact  with  the  flame  by  .the  glass  lining,  cannot  become  red  hot. 
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small  a  diameter,  two  leadiDg  pnlleya  are  placed  over  the  cylindere  enr- 
mouDted  b^  larger  one. 

M.  HanrB  haa  also  propoE>ed  to  do  avay  ^tli  the  racks  and  piDioo 
b;  the  sab^tution  of  two  bal- 
ance-beams connected  with  a 
third  and  central  balance. 
The  plan  of  rolling  up  and 
onrolllDg  chains  over  pnlleys 
is  credited  to  M.  Golson. 

When  the  motion  is  impart- 
ed, not  by  a  direct-acting  en- 
gine, as  we  have  jnst  been  con. 
sidering,  bnt  ft^m  the  rota- 
tion of  a  crank,  it  is  also 
Decessary  that  the  two  rods 
should  be  c<mnected  together 
in  order  to  secure  an  eqoal 
amplitude  and  speed  of  move- 
ment Some  of  the  principal 
methodswillbebrieflynoticed.  - 
In  general,  balance-beams  and 
varlets  are  worked  together  by 
a  connecting  rod,  znoved  by 
another  connectingrodj  taking 
its  motion  from  a  gearing,  the 
pinion  of  which  is  plac^  on 
the  main  shaft  of  the  steam- 
engine. 

The  annexed  flgnre  will  give 
an  idea  of  this  arrangement. 
To  avoid  the  great  expense  in- 
cnrred  by  these  balances,  Mr. 
OarfBn  suspends  the  rods  to 


.Qearing  of  MMi-a&giii^  EodA. 

(iltaclied  to  the 


flat  cables,  which  pass  over  leading  pnlleys,  au^  bA  (iltai 
two  extremities  of  a  wagon  rolling  on  rails  and  vnir^^a  hy» 
rod  moved  by  the  engine.  -'-J    - 

An  .ingenious  arrangement  by  Messrs.  Vanx  oA  ^Bobfii  has  been 
tried,  tmt  its  utility  has  not  yet  been  established  by  piwioit ;  but  it  is, 
neverth«Ies8,  worthy  (^  being  noticed.  ..'  *^    -, 

Two  cylinders  are  placed  above  the  rods,  as  in  t&e  cBnot-acting  en- 
gines. Tlifr  engine  giv«s  motion  to  a  strong  pnmp  without  valves, 
-which  alterasteqr  forces  and  draws  vrater  from  the  cylioders  over  the 
shaft  of  the  mme,  tbns  alternately  raising  and  lowering  the  pistons  at- 
tached to  the  rods  of  the  mm-engine.  The  result  is  an  alternate  and 
opposed  action  of  the  rods.  This  plan  woold  be  excellent  if  the  loss  of 
vat«r  could  be  prevented. 

M.  Colson,  at  one  of  the  reunions  of  engineers  at  Hainanlt,  Mens, 
described  some  improvements  which  he  had  made  in  the  form  and  cos- 
stmction  of  the  rods.* 

Instead  of  making  the  rods  of  a  continnons  piece  for  the  whole  depth 
of  the  mine  shaft,  which  requires  them  to  be  strong  enough  at  the  top 
to  carry  the  whole  weight  of  the  apparatus,  M.  Colson  divides  them  into 
a  certain  number  of  small  shafts,  suspended  by  chains  to  pulleys,  bal- 
ancing themselves  two  and  two.  These  isolated  rods  are  much  lighter 
than  in  the  other  constmction.  The  principal  rod,  extending  down  the 
•Bnrat :  MatAia  dm  BoMOrm. 
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In  oicder  to  proTont  miiMn  frosn  opeEdng  thdr  iMnpSi  and  flnn  bring- 
ing the  naked  flame  in  direct  contact  with  theoofitnurtiDle  gMes^vaitooi 
plans  have  been  devised,  tiie  most  common  being  to  look  the  lamDtij 
means  of  a  screw  attached  to  the  body  of  the  lamp,  the  point  of  wUd 
m#gr  b6  made  to  enter  and  hold  the  bniss  ring  by  which  the  gaosecgrliD- 
der  is  held  to  the  oil  vessel  This  is  done  by  al^whiohfits  the  squm 
head  of  the  screw.  Lamps  are  also  so  made  tiiat  the  light  is  eztii- 
mished  as  soon  as  th^  ate  nnscrewed,  and  before  the  body  of  die 
bunp  and  the  protecting  gaose  ate  completehr  separated.  DnbndW 
self-eztingaishing  lamp  is  contrived  so  that  the  wkk  is  turned  don 
willdn  tto  tnbe  as  soon  as  the  lamp  and  the  wire-gaaae  cylinder  an 
diapcmnected. 

\  ULMP  UELOCKED  BT  ILLOEBIIBIE. 

Qne  of  the  methods  recently  i^poselh^  so  locking  the  wfiegme 
i^Ufider  to  the  body  of  the  lamp  that  the  miners  cannot  disoomiect  ike 
'  two  parts,  consists  in  placing  a  spring  bolt  or  catch  in  tiie  intCTior,wHh- 
ont  any  opening  or  other  means  of  reaching  it  from  the  ontside.  whei 
tiie  two  parts  are  pnt  together  they  cannot  be  smarated  fay  meohaoiod 
means  without  cutting  into  the  enter  casing.  Bnt  tiheoe  spiinff  botti 
may  be  withdrawn  by  the  attraction  of  a  powerftd  magnet  am&d  to 
the  ontside  of  the  lamp. 

The  efficacy  of  all  sadbty  lamps  dq[»ends,  as  is  generally  knowni  iqwi 
the  resistanoe  ofBsred  by  wire  ffaoae  to  tihle  passue  of  fliune  dne  to  Ae 
coolin|r  of  the  gases.  Oombnstible  gases  pass  fre^thrmigh  the  meahe^ 
and  may  ignite  and  btim  inside  of  uie  ganse-oyUnder,  bnt  ordinari|yae 
temperature  of  the  flanae  does  not  become  snfflcientq^  ridaed  to  penrit 
the  flame  to  ignite  the  gas  on  the  outside.  Under  some  oonditions^hcv- 
ever,  the  gauae  becomes  red-hot,  and  the  fllame  win  thisn  paaa  tSuoogh.* 
It  has  also  been  found  by  experiment  (September,  1867)  that  neaily 
every  lamp  in  use  will  explode  a  mixture  of  carburetted  hydrogen  gas 
and  atmospheric  air,  if  placed  iu  a  current  of  this  mixture. 

In  these  experiments  the  gas  was  taken  firom  a  9-inch  pipe  at  the 
Oaks  Colliery,  England,  where  a  current  of  gas  flows  upward  at  the  rate 
of  three  and  a  quarter  miles  per  hour.  An  ordinary  Davy  hunp,  with 
the  sheath  outside,  exploded  in  31  seconds,  and  again  in  7  seconds. 
With  the  sheath  inside  it  fired  the  gas  in  63  seconds.  The  Glanny  ex- 
ploded iu  13  seconds ;  a  Belgian  lamp  (Meuseler  f)  had  the  glass  broken 
at  the  end  of  55  seconds ;  several  Stephenson  lamps  gave  different  re- 
sults :  the  flame  was  extinguished  in  a  few  seconds,  or  contanned  borD- 
ing  for  over  a  minute.  Three  of  Morrison's  lamps  were  tested,  and  were 
extinguished  in  7,  5},  and  60  seconds^  respectively,  Oie  velocity  of  tiie 
current  of  gas  passing  at  the  time  bemg,  according  to  an  anemometer, 
700  feet  per  minute. 

These  experiments,  or  the  reports  of  them,  are  very  unsatisfhctory, 
inasmuch  a^  the  composition  of  the  gas  is  not  stated,  nor  are  details 
g^ven  of  th^  manner  in  which  the  lamps  were  exposed  to  its  action.  Bat 
similar  experiments  have  been  continued,  from  time  to  time,  and  one  of 
the  latest  reports  of  them  is  herewith  presented.  The  results  will  be  seen 
at  a  glance  by  examining  the  table  :t 

**  It  is  the  opinion  of  Bobert  Hant,  F.  R.  S.,  that  the  hypothesis  of  oooUng  idU  not 
explain  the  phenomenon  of  non-tranamiauon  of  the  flame.  He  oonoeiYes  llie  "imptf- 
meability  of  wiire  saxLze  to  flame  to  be  dae  to  a  Tepiilsive  power  eetaUSahed  betweea 
the  hot  metal  and  the  ignited  gas,  similar  in  character,  althoogh  dUSexing  in  oonditioOt 
to  that  which  prevails  between  water  and  a  white-hot  metal.'^^ 

t  From  the  Lon^don  l£lning  Journal,  December  4. 18(99. 
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3  depth  of  the  mine,  binds  the  small  shafts  together  without  sap- 
ig  them  'y  therefore  its  strength  most  be  proportioned  only  to  the 
I  it  hast  to  overcome,  which  is  very  little  compared  with  the  strain 
3  man-engines  with  continaoas  rods.  M.  Oolson  gives  a  stroke  of 
3tres,  which  he  obtains  by  the  alternate  winding  and  unwinding  of 
ables. 

3  velocity  of  movement  until  now,  except  in  the  Golson  machine, 
Lever  exceeded  50  metres  per  minute.  The  cost  of  construction 
3  considerably  according  to  the  construction,  anci,  above  alL  accord- 

0  the  price  of  materia  and  laft)or  in  different  countries,  it  varies 
^n  75  to  200  francs  a  metre  for  a  depth  of  200  to  500  metres, 
ngines  made  recently  are  nearer  the  lesser  price,  and  hardly  ex- 
bhe  sum  of  100  francs  per  metre. 

3  power  required  for  the  movement  of  the  man-engine  varies  from 
>  fourteen  horse-power  for  100  metres  of  height,    ^e  amplitude  of 
n,  as  already  stated,  varies  from  2™.25  to  4^.00,  but  in  Colson's 
it  is  from  10°^.00  to  15™.00.    In  Gornwall,  it  is  about  twelve  feet. 
i  rods. — ^The  rods  are  either  made  of  wood  or  of  iron.    Iron  is 
T,  with  the  same  power  of  resistance,  and  requires  less  room, 
lether  the  rods  are  made  of  wood  or  of  iron,  they  are  all  made 

1  decreasing  section  from  the  top  to  the  bottom  of  the  appa- 

The  wooden  rods  are  made  in  two  ways— either  of  beams 
bed  end  to  end,  like  the  rods  of  lifting  pumx>s,  or  they  are  made 
planks,  the  ends  of  which  are  stepped  together,  as  indicated 
)  annexed  figure.  Gradually,  as  the  load  to  be  carried  allows 
1  plank  is  left  out  so  as  to  reduce  the  weight  as  mudi  as  pos- 
and  yet  retain  all  the  necessary  solidity. 
1  rods  have  been  made  in  various  forms,  but  generally  in  the 
of  angle  iron.  The  round  or  flat  iron  has  the  inconvenience 
>wiag  too  much  vibration,  especially  at  the  bottom. 
)  number  of  rods  for  each  side  of  the  man-engine  may  be  one, 
hree,  or  four.  The  single  rod  is  generally  used  in  the  inclined 
u  It  is  composed  of  a  piece  of  wood  running  on  rollers  at 
six  or  eight  metres  apart.  These  rollers  of  wood  or  cast- 
re  laid  on  sills  of  wood  fixed  in  the  rock. 
\  stages  or  platforms  are  made  of  planks  large  enough  to  re- 
both  feet,  and  are  firmly  supported  by  iron  brackets  below ; 
andles  are  securely  fixed  by  bolts  to  tiie  rods,  at  a  height  of 
1™.00  to  1™.30  above  each  stage,  to  enable  the  miner  to  keep 
lance. 

lere  the  rods  are  separated  by  fixed  ladders,  as  in  some 
ices,  the  distance  required  to  pass  over  from  one  stage  to  the 
varies  from  0™.65  to  0=^.75,  which  renders  the  apparatus  in 
odious  and  even  dangerous.  The  stages  are  sometimes  made 
enough  to  carry  two  men  at  once,  wMch  permits  the  miners 
IS  each  other  with  ease  in  going  up  and  down,  some  ascending 
others  are  descending;  but  in  Freiberg  the  miners  pass  each 
without  much  dif&culty  on  the  small  and  single  stages. 
landing  pUices  or  stages. — ^The  stages  are  made  of  the  lightest  wood 
»le,  and  their  dimensions  vary  accordiagto  the  space  at  command ; 
ihould  not  be  less  than  0i°.50  to  0™.60  square;  but  some  are  made 
are  only  0™.40. 

i  with  these  small  dimensions  they  are  dangerous.  These  stages 
morally  put  in  iron  frames,  which  serve  at  Sie  same  time  to  bind 
nIs.    When  two  stages,  one  on  the  ascending,  the  other  on  the 


1 
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nliher longer  thMitluik of  the  cfld  ]mp,Hid«Ut  tote  k  yttfhnHgj  httt«kttito 
and  rides;  and  thU  lU^  difEBEonoo  in  ooiutnietloii  hat  boeaahowii  b7lbM»a|» 
mentB  to  be  of  Kuno  ii^^tMioo. 

^  The  StepheiMon  lamp  iraa  tried  with  a  tahe  not  perftwrated  aft  th*  al 
■toriM  the  lamp  Tory  nearir  to  iteineaent  ttate.  And. 

4,  Tne  lamp  wUoh  waa  leA  with  Mr.  Hann,  duaorilni  aa  an  ocdiaaiy 
and  stated  to  oe  ywj  mndh  out  of  ocdar. 

It  wiU  he  aeen  lliat  in  tiie  fbnrt  aerieo  of  experimenti  ahown  In  the  taUe  tka  Mli 
the  inflammable  onmnt  was  8  fioet  per  second,  and  the  Davy  lamp  waa  tmmfm 
ploded,  bat  the  other  lamps  were  ernngolshed  with  one  nrmptloa  whtm,  the 
esnaloded,  ^through  the  ganae  not  being  in  its  plaee.'' 


in  tile  second  series  oT  eiiperiments  a  speed  of  lU  Ibet  per  aeaond  waa  oasl,  «li 
the  BaTT.  of  coarse,  exploded,  and  the  Stisphenson  lamps  nood  Mm  taal^  a«d.  whiii 
lemariEabie,  were  not extlngnished,  bnt  remained  bandug  In  aouw  c—ea.    Bnftaii 


one  ezoeptlon  to  this,  as  ^le  lamp  described  aa  the  oidinarj  Btaahaaaon  f 

Ko.18  and  No.  17)  exploded,  al&oogh  the  other  «sphspsaa  aiood  tha  iaei^  awl* 

canse  of  this  apparent  Bfiommj  appears  to  be  obvlons  enoo^ 

In  the  third  series  of  experimenw  a  speed  of  143  ftet  per  saeoiid  waa  imsd,  aai  A 
tiisls  I  siiud  Hum  f  gp  lo  00  snuoiids,  ths  msuHa  bciinfl  thai  thn  ntflpliflnann  laiMS  — 
extingaished  with  one  exception,  where  ^the  lamp  exploded  ***"Tf^i  »  bn  ~ 

In  we  finlrth  series  of  experiments  the  speed  emphmd  waa  9S  &t  per 

the  original  StniheBson  lamp^  and  the  impraved  laon^  one  irilh  ft  a 

of  the  glass,  and  another  wioi  a  tnbe  permrated  at  the  sidea  aa  wA  m  at  the  tsp^ 

The  experiments,  on  the  whole,  most  be  rmttded  aa  Tecy  satiafartotj,  aa  tihsysa 
firm  in  every  essential  partloalar  those  AMrmeny  made  on  SeptsmbarSW^aadftsaKi 
oaaht  to  inspire  the  paUio  with  oenfldenee  as  to  the  saMy  of  the  r^ 
nniaer  any  ouroomstaneea  likely  to  oeoor  in  minea.  The  experiMsae 
that  great  eaatioii  and  cato  00^  tobeosed  IntheeooatnatloBat 
Tsry  sUgfat  ▼ariatioii  inthelbim  may  intertee  with  the  prinoiplaor  tbalaajk^n 
r\Tpj[j\T  TTilrii  rrfnrrril  tir,  Trhlnh  Is  plirnii  nn  tbn  tnp  nf  thn  glass.  Tniiaif  na aiaat  uai%M 
there  Is  no  doabt  iiiatit  oaght  onlyiobe  pesftntedaf  ffaa  lap;  andll  (tts  oopfi 
tabe)oaglit  also  to  be  TerycardhDy  fitted  to  the  sides  of  the  wfiaganaa  aad  ttsfi 
of  the  same^  ao  as  to  preiyent  any  eoBtent  paariwg  biitaasifctliegiaas  ^(pMndsr  aadB 
wiregaaaCb  ^ 

From  tbese  and  other  wdl-known  fiMsts,  it  will  be  aeen  that  aalW; 
lamps,  in  mines  containing  explosive  gases,  afford  a  relative  secoriti 
ouly.  This  was,  perhaps,  never  more  strikingly  (and  harmlesdy)  show! 
than  in  an  incident  which  occurred  some  years  ago,  in  Zwickau,  Saxony 

A  lectnrer*  had  been  explaining  the  principle  of  the  safety  lamp  to  i 
considerable  andienoe,  and  proposed  to  illustrate  his  remarks  with  ti 
experiment.  For  this  purpose  he  had  prepared  a  simple  apparatus,  coi 
sisting  of  a  large  glass  Jar  and  a  rubber  pipe  with  a  glass  elbow  at  OM 
end.  The  other  end  of  the  pipe  was  connected  with  a  gaa  fixture;  t 
safety  lamp  was  set  inside  the  jar,  and  the  bent  glass  nozzle  was  intro 
dnced  to  the  bottom  of  the  lamp.  The  lecturer  remarked,  that,  upoi 
turning  on  the  gas,  an  explosive  mixture  of  carboretted  hydit^ien  and 
common  air  would  be  formed  in  the  jar;  the  flame  of  the  lamp  wooU 
be  elongated,  and  a  long  blue  tip  would  be  seen ;  then  the  whole  interioi 
of  the  wire-gauze  cylinder  would  be  filled  with  flame ;  but^  though  tk 
gauze  might  become  red  hot,  the  flame  could  not,  in  any  case,  strike 
through  to  the  outside— all  of  which  phraomena,  positive  and  negatiTO, 
would  be  clearly  visible  through  the  transparent  jar.  The  gas-cock  was 
thereupon  opened,  but  instead  of  the  peaceful  demcmstration  looked  for, 
a  prompt  contradiction  of  the  theory  was  the  result.  The  flame  was  eos- 
municated  almost  instantly  to  the  gas  outside  of  the  lamp.  In  aone 
confusion,  the  lecturer  repeated  the  experiment,  but  with  the  same  re- 
sult ;  and  he  finally  gave  it  up,  confessing  his  inabilitv  to  explain  ihe 
disappointment,  except  on  the  hypothesis  of  some  unknown  impeIft^ 
tion  in  the  lamp.  The  occurrence  made  a  good  deal  of  stur,  particnlaitr 
as  there  are  many  coal  mines  in  the  Zwickau  district  troubled  withftay 

*  Mr.  A.  Mesger,  mining  engineer. 
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gSLseSj  and  at  that  time  recent  accidents  had  been  occasioned  by  explo- 
sions in  spite  of  safety  lamps.  The  test  was  tiierefore  repeated,  still 
more  publicly,  upon  some  sixty  lamps  of  various  patterns,  and  it  was 
found  that  only  the  old-fashioned  Davy,  and  one  other,  the  name  of 
which  escapes  us,  would  retain  the  flame.  Those  lamps  were  found  to 
be  particularly  dangerous  which  possessed  separate  openings  bdow  for 
the  admission  of  air  to  support  the  flame. 

The^se  experiments  indicate  the  same  conclusion  as  was  lately  arrived 
at  by  English  investigators,  namely,  that  the  strength  of  the  draught  of 
inflammable  gases  through  a  safety  lamp  has  much  to  do  with  the  de- 
gree of  its  security.  The  Zwickau  lamp  may  have  been  unusually  faulty 
in  construction,  rather  than  principle ;  but  this  fact,  though  it  might 
lessen  the  importance  of  these  special  experiments,  could  not  alt^r  the 
general  bearing  of  both  practice  and  theory  on  the  question  of  the  safety 
of  all  lamps.  The  principle  involved  is  that  of  the  rapid  conduction  and 
radiation  of  heat  by  the  wire  of  the  gauze  surrounding  the  flame.  Be- 
fore the  burning  gas  can  pass  through  the  meshes,  it  is  said,  so  much  of 
its  heat  will  have  been  abstracted,  and  radiated  away  in  all  directions,  that 
it  wiU  fall  below  the  temperature  of  ignition  or  explosion.  Now,  this 
depends  upon  the  amount  of  heat  communicated  to  the  wire  in  a  given 
time.  The  wire  may  get  hot  faster  than  it  can  grow  cool  again,  and  if 
ibis  increase  of  temperature  is  carried  to  a  white  heat,  the  gas  outside 
will  be  set  on  fire.  But  the  amount  of  heat  given  to  ti^e  wire  in  a  cer- 
tain time  depends  again  on  the  amount  of  burning  gas  that  passes 
through  it  in  that  time,  and  henc^  it  is  clear  that  a  strong  current  of 
gas  may  overheat  the  wire  and  cause  an  explosion.  The  Davy  lamp  is 
not  constructed  to  favor  a  strong  current.  Indeed,  one  complaint  of  it 
has  been  the  feebleness  of  the  light,  from  insufficient  air.  It  appears, 
however,  that  attempts  to  remedy  this  deficiency  are  fraught  with  peril. 

We  desire  to  call  the  attention  of  engineers  to  the  great  simplicity 
and  conclusiveness  of  the  test  above  described,  and  to  urge  that  it  be  at 
once  applied  to  the  lamps  of  every  mine.  There  can  1^  no  harm  in 
knowing  whether  the  lamps  will  do  what  is  claimed  for  them.  It  is  true 
that  common  illuminating  gas  forms  with  common  air  a  more  explosive 
mixture  than  does  the  fire-damp  of  mines ;  but  the  severity  of  this  test 
ought  to  be  nothing  against  it,  so  long  as  any  lamp  can  be  found  to 
bear  it. 

In  the  general  dissatisfoction  with  the  use  of  safety  lamps,  whfbh 
spread  through  the  Zwickau  district  after  the  experiments  alluded  to. 
a  new  and  bold  phm  was  suggested,  and  has  been  carried  out  in  several 
oases  with  the  best  success.  This  was  nothing  more  nor  less  than  to 
bum  naked  lights  in  great  numbers  wherever  inflammable  gases  made 
their  appearance.  Some  of  the  workings  presented,  under  this  system, 
an  unwonted  appearance.  In  one  case,  the  fire-damp  could  be  heard 
streaming  out  of  the  fissures  of  the  coal,  with  that  peculiar  humming 
sound  which  the  miners  know  so  well  and  fear  so  greatly;  the  innumer- 
able lights  carried  each  a  long  blue  tip — the  usual  signal  of  danger — ^^-et 
no  harm  occurred.  The  gases  were  quietly  consumed  as  fast  as  they 
entered  the  mine,  and  the  illumination  was  carefully  kept  up,  night  and 
day,  Sundays  and  between  shifts,  that  no  opportunity  was  given  for  an 
accumulation  of  explosive  materiaL 

The  great  difficulty  of  this  plan  is  its  direct  injurious  effect  on  venti- 
lation. The  statidtiary  lights  with  which  the  mine  is  crowded,  in  addi- 
tion to  those  carried  by  the  workmen  themselves,  must  necessarily  use 
up  a  good  deal  of  oxygen,  and  produce  a  good  deal  of  carbonic  acid. 
Bnt  this  is  an  evil  which  can  be  combated  in  other  ways  and^  at  sH 
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The  Polyteclinic  Society  of  Cornwall,  io  comparing  the  rale  of  mor- 
tality amoug  men  working  at  diffexent  tleptliR,  (a^cideDts  ilciltict«dj 
estiiuatea  tliat  iu  works  of  400  to  500  meties  in  depth,  where  ladilm 
are  osed,  the  lives  of  the  men  are  shortened  by  twenty  years.  Howew 
tbia  may  be,  it  is  ceitain  that  the  prolonged  ase  of  ladders  gives  tueU 
serious  derangements  of  the  organs  of  reBpiratioa,  and  renders  a  ceraa 
number  of  men  unfit  for  work  before  they  are  thirty  years  old. 

The  time  required  for  lowering  aud  raising  a  shift  of  men  by  caUa 
ia  not  as  easy  to  estimate  as  that  required  where  ladders  alone  are  ^tsA 
It  depends,  in  faet,  ou  two  variable  elejnents — the  rate  of  speed,  andtha 
Qtunber  of  men  that  can  be  lifted  at  each  time. 

The  rate  of  speed  varies  aceording  to  the  importance  of  the  workio)^ 
in  shafts  without  guides  it  is  often  from  one  to  two  metres  per  secon<t;ii 
shafte  provided  with  guides  and  cages,  it  is  £rom  three  to  twelve  mcms 
per  second ;  but  when  the  meu  are  taken  up  and  down  in  the  cages,  i^ 
speed  is  often  slackeued,  keeping  it  about  three  to  six  metres  per  secoDiL 
The  number  of  meu  carried  at  ouce  is  fromtwotothreein  the  small  work 
ings,  and  sixteen  to  twenty,  or  more,  in  mines  of  greater  extent. 

A  comparison  of  the  time  required  for  the  descent  by  ladders  and  iif 
lowering  in  cages  may  be  made  as  follows:  Assuming  that  there  an 
200  men  in  a  shift  and  that  the  depth  is  JOO  metres  the  rate  of  speed, 
averaging,  say  five  metres,  and  that  eight  men  are  carried  at  once — at  Gn 
metres  per  second,  to  ascend  or  descend  4UU  metres  requires  ^=80 
seconds.  To  this  must  be  added  about  two  minutes  (120  secouds]  (or 
the  stepping  in  and  out  of  the  men,  and  the  starting  and  stopping  of  tbt 
engine,  which  makes  altogether  1120  +  80^200  seconds.  Lowering  8 
men  at  once,  we  have  >f  ^25  journeys  in  all  for  the  shift ;  the  time  will 
therefore  be  25  x  200  8econds^5,000  seconds^!  honr  24  minutw 
Doubling  this  for  the  entire  time  in  going  into  and  oot  of  the  mine,  inil 
be  2  hours  43  minutes,  which  is  half  the  time  taken  for  the  ascent  and 
descent  of  the  same  number  of  men  by  ladders.  But  these  figures  ait 
not  absolute ;  tbey  may  vary  widely,  either  more  or  loss,  according  w 
the  extent  of  the  workings. 

The  advantages  and  disadvantages  of  the  rope  are  inversely  to  tbose 
of  the  ladders;  the  health  of  the  men  doe^  not  suffer,  but  there  is  less 
security,  and  accidents  arc  much  more  serious. 

Acctdeuta  by  ropes  and  by  ladders  are  as  3  to  2 ;  but  this  ratio  is  sdll 
increased  by  the  &ct  that  of  100  accidents  to  meu,  94  are  killed  auti  6 
injured. 

These  deplorable  consequences  trom  this  method  of  transportation  of 
miners  caused  the  Prussian  government  to  prohibit  the  lowering  or  rais- 
ing of  men  by  the  cages  in  the  mines  of  Prussia. 

In  order  to  estimate  the  time  required  for  the  ascent  and  descent  of 
miners  by  the  man-engine,  let  us  take  our  standard  example,  400  mebei 
of  depth,  and  200  men  to  send  down  or  lift  up  for  each  shil^. 

Allowing  the  stages  to  be  6  metres  distant  from  each  other,  and  the 
man-engine  to  make  6  donbie  strokes  per  minute,  in  one  minute  a  mU 
will  then  have  passed  upon  and  from  6  stages;  he  will  then  have  been 
lifted  O^.OO  X  6=36" .00,  and  consequently  will  rise  the  400  metzes; 
in  W  =  12  minutes,  in  ronnd  utunbers.  Each  double  stroke  thereafter 
will  deliver  another  man  at  the  surface,  or,  which  is  the  same  thing,  tie 
machine  will  lift  6  men  per  minute;  the  200  men  will  therefore  arrive al 
the  surface  in  ^^,=  34  minutes  in  round  numbers,  which,  added  to  the 
12  minutes  required  for  the  whole  ascent  of  the  first  man  on  the  stages, 
gives  in  all  46  minutes ;  doubling  this  for  the  lowering  and  lifting  of  one 
shift  of  mmx,  and  we  have  92  minutes  (1  hour  and  32  minatesj  for  the 
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whole;  and  that  without  either  danger  or  fotigae.  So  that  for  200  men 
and  400  metres  of  depth,  the  ascent  by  ladders  requires  6  hoars;  by 
hoisting,  varying  from  1  to  4  hoars;  by  the  man-engine,  only  1^  hoar. 

The  fitting  ap  of  a  man-engine  is  doubtless  a  considerable  expense, 
but  it  is  soon  repaid  by  the  time  saved,  and  the  prevention  of  muscular 
fatigue  of  the  miner. 

For  further  details  respecting  the  construction  and  working  of  man- 
eBgines  reference  may  be  made  to  the  following-named  works,  from  which 
a  part  of  the  information  here  presented  has  been  compiled:  Burat^s 
Material  des  Houill^res ;  Portefeuille  de  Gockerlll;  Zeitschrifb  des  oester- 
reichischen  Ingenieur-Yereins,  10^'  Jahrgang;  Annales  des  Travaux 
Publics  de  Belgique,  vols.  4  and  6 ;  Annales  des  Mines  de  France,  5°^, 
voL  XV ;  Bevue  Universelle,  vols,  iv,  v,  vi,  xiv,  xvL 


OHAPTEELXXVL 

VENTILATION. 

Very  few  of  the  mines  of  the  West  are  so  deep  and  extensive  as  to 
require  any  elaborate  and  extensive  contrivances  for  their  proper  venti- 
lation. In  most  cases,  their  position  and  construction  are  such  that  a 
onrrent  of  air  circulates  spontaneously  through  them  by  reason  of  one 
of  the  openings  being  at  a  greater  altitude  than  some  other,  as.  for  ex- 
ample, one  or  more  shafts  with  tunnels  leading  to  them  from  tne  hill- 
side. If  the  air  in  the  mine  is  warmer  than  that  outside,  it  rises  in  the 
ahaft,  and  is  replaced  by  the  influx  of  the  colder  air  through  the  tunneL 
But  the  conditions  essential  to  ventilation  in  this  way  arc  not  always 
Ibund,  and  it  becomes  necessary  to  resort  to  artilicial  means  to  supply 
the  miners  at  the  extreme  points  of  the  mine  with  fresh  air.  In  driving 
long  tunnels,  especially  where  powder  is  used,  the  air  is  rapidly  vitiated, 
and  soon  becomes  unfit  to  breathe. 

There  are  two  ways  in  which  ventilation  may  be  effected,  either  by 
dratoing  the  impure  air  out,  or  by  forcing  pure  air  in.  A  good  example 
of  the  first-named  method  was  presented  at  the  Latrobe  tunnel,  Vir- 
ginia City,  which  was  driven  for  the  greater  part  of  the  distance  with- 
out a  ventilating  shaft,  one  oidy  having  been  sunk  not  far  from  the 
entrance.  Tin  pipes  were  first  used  to  convey  the  air  and  were  placed 
along  the  top  of  the  tunnel  extending  from  a  few  yards  back  of  the 
fEMse  to  the  bottom  of  the  air-shafb.  But  it  was  found  difficult  to  main* 
tain  a  good  draught,  and  the  metal  pipe  was  replaced  with  one  of  wood, 
made  of  boards  about  eight  inches  wide,  and  rabbeted  so  as  to  form 
tight  joints.  With  this  arrangement  no  difficulty  was  experienced ;  the 
heated  air  at  the  end  of  the  tunnel  escaped  constantly  through  this 
tube  and  rose  in  the  shaft,  while  the  pure  air  from  the  outside  flowing 
in  at  the  mouth  of  the  tunnel  took  its  place.  In  this  instance  it  was 
evident  that  the  non-conducting  quality  of  the  wood  prevented  the  ait 
tnmi  becoming  cooled  in  its  passage  before  it  reached  the  shaft. 

The  method  of  producing  a  draught  by  means  of  a  fire  or  by  connect- 
ing the  ventilating  pipes  with  the  ash  pit  of  the  furnace  fires  is  well 
lOoiown  and  is  often  resorted  to  on  a  smaU  scale  in  California. 

The  only  example  of  mechanical  ventilation  worthy  of  "special  men- 
tion which  came  under  the  writer's  observation  in  California  waa  at  the 
Princeton  gold  mine,  Mariposa  Estate.  Foul  air  was  generated  to  such 
an  extent  in  the  southern  part  of  the  mine  that  it  could  not  be  entered. 
A  simple  centrifugal  fim-wheel,  about  ten  feet  in  diameter  aiid^<^<Sl<^ 
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of  a  blower  of  fire-ilamp,  efforts  should  bo  made  with  wet  cloth,  water,  &c.,  to  nut  omtb^ 
flame ;  iu  some  caocs  where  these  means  failed,  the  flame  has  been  eztiugiiished  hv  ijt  > 
coDCUHHion  of  the  air,  caused  by  discharging  a  cannon  in  the  gallery  where  the  fin*  ei- 
ists.  When  the  coal  surrounding  the  ^*  blower''  has  already  become  ignited  it  will  iL" 
mediately  re-i^uite  the  flre-damp ;  so  that  this  method  can  only  be  applied  eitik: 
where  the  blower  is  in  rock  or  where  it  has  not  had  time  to  thoroughly  ignite  the  l-o^I. 
While  thest)  means  are  being  api>lied,  preparation  should  be  mode  for  erecting  itvy- 
pings  or  dams,  in  view  of  the  failure  to  extinguish  the  fire  by  the  direct  means;  yet  therf 
should  not  be  al»audoned  tiU  there  is  uo  further  itossibility  of  success.  When  it  i^i-o 
longer  possible  to  approach  the  lire  near  enough  to  throw  water  on  it — ^that  is.  vkii 
the  tire  can  no  longer  be  kept  under  control — ^it  becomes  necessary  to  resort  to  oihti 
methods  of  ext  inction,  viz : 

By  iKi»luting  the  part  of  tho  mine  on  fire,  and  then  applying  extinguishing  agents  to 
the  part  inclosed.  When  this  fails  or  becomes  impracticable,  there  xemaina  but  oxie  otlr: 
method,  viz : 

Bv  closing  the  entire  mine,  and  applying  tho  same  extinguishing  agents. 

Tueso  aj^>uts  are  water,  carbonic  acid,  and  nitrogen  gases,  steam,  or  any  other  gas  ic* 
capable  ol  sustiiining  combustion ;  those  mentioned  being  adopted  on  account  of  their 
efiectivcncss  and  small  cost. 

The  isolation  of  a  firo  in  a  mine  is  effected  by  constmcting  walls  or  stoppings  acn«f 
all  tlio  galleries  or  other  oi)ening8  which  connect  this  portion  with  tho  remainder  of  tiki 
mine.  These  stoppings  are  sometimes  walla  of  brick  or  maaoniy,  varying  in  thick- 
ness from  twelve  inches  to  six  or  eight  feet ;  at  other  times  two  lijghter  parallel  walk 
are  built,  an<l  a  current  of  air  allowed  to  circulate  between  them  in  order  to  kt:ep  the 
inner  Avail  cool,  or  else  tho  space  between  the  walls  is  filled  in  with  clay  and  mine- 
waste  ;  while  still  another  method  is  to  make  a  stopping,  several  yarda  in  thicknM. 
entirely  of  clay,  waste,  &c.  In  cases  where  it  can  be  done  without  danger,  a  timber 
stoppinjc:  or  even  a  simple  board  bratticlng  can  be  adopted ;  the  kind  of  stopping  u 
weh  us  its  strength  will  depend  on  the  j^ition  of  the  fire,  its  extent,  the  presence  « 
absence  of  lire-damp,  whefher  the  stopping  is  intended  to  dam  back  water  or  not.  aid 
such  like  considerations,  which  under  tno  enunciations  of  fixed  dimension,  are  imprw- 
ticable.  Tho  e^tsential  in  every  case  is  that  the  stopping  should  be  air-tight^  and  that  it 
should  be  constructed  with  the  least  possible  delay,  and  at  such  a  distance  frun  the 
fire  as  to  allow  time  for  its  completion,  before  the  smoke  and  ixrespirable  gases  pro- 
duced by  the  fire  can  prevent  tho  men  from  working. 

Notwithstanding  that  the  ventilation  of  the  part  on  fire  has  been  reduced  to  a  mini- 
mum by  the  erection  of  t4>mporary  bratticin^,  &o.,  yet  the  combustion  of  the  c«al 
and  Avood  produces  such  enormous  volumes  of  irrcspirable  gases  that  the  work  of  bniU- 
iiig  the  stoppings  is  one  of  great  difllculty  and  danger,  more  particularly  iu  mines  jin*- 
.lucing  iin'-<lanip,  where  the  danger  from  explosion  is  still  greater  than  that  Ixom  the 
gaseous  jtroducts  of  combust  ion. 

It  is  evident  that  tho  Btop[)iugs  can  be  constructed  with  least  difficulty  by  comm^QC^ 
ing  with  those  on  tho  ^'out^iide^'  of  the  fire^  or  the  side  from  which  the  air  proitedf  ti 
the  lire,  anil  afterward  building  those  ''  inside  *^  the  fire,  or  whore  the  air  comet  /rw 
tho  lire  ,*  yet  in  mines  yielding  lire-damp  this  method  of  proceeding  is  attended  with 
great  daugtT ;  the  fire-damp  mixing  with  the  air  confined  between  the  stoppin;;  aod 
the  fire  makes  an  explosive  com]M>imd,  which  is  carried  forward  toward  the  tire,  where 
it  ignites,  uud  though  it  may  not  cause  a  fatal  accident,  yet  it  almost  invariably  throws 
down  the  stoppings  by  which  it  was  souj^ht  to  isolate  the  fires.  As  from  one^temh  :o 
one-seventh  (»!'  its  volume  of  carbonic  acid,  added  to  an  exploeive  mixture  of  air  sjic 
fire-damp,  renders  tho  latter  entirely  inexplosi  ve,(a  larger  quantity  renders  it  incapable  oi 
sustaining  combustion,)  and  as  the  products  of  combustion  are  carbonic  acid  and  nitnkgcD. 
it  follows  that  by  closing  first  the  galleries  on  the  side  toward  which  the  air  from  the  Wrt 
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re  at  danger  and  difiiculty  to  build  stoppings  between  a  fire  and  the  '*  returns."  hut 
y  the  use  of  temporary  bratticing  an<l  by  commencing  at  a  sufficient  distance  txi>m:h( 
fire,  it  is  often  practicable,  and  it  is  always  desirable.  Where  it  isimpossiblv  to  boilii 
tile  stoppings  iu  this  order  then,  when  practicable,  it  would  be  advantageous  to  iiji'ct 
carbonic  acid  gas,  or  choke-damp,  (thn>ugh  a  pipe  in  the  stopping,)  £h>m  the  mument 
the  latter  comes  near  completion,  so  that  tho  air  contained  between  the  stopping  ami 
the  fire  may  not  become  explosive.  Wo  speak,  of  course,  of  mines  yielding  fire-damp. 
Where  carbonic  acid  is  not  available,  it  will  sometimes  be  possible  to  iigect  steam,  vsh\^ 
will  not  only  deaden  the  fire,  but  will,  at  least,  diminish  the  intensity  of  the  explo- 
sions. 

Tho  stoppings  completed— and  where  there  is  no  danger  from  explosion  or  need  of 
inundating  with  water  the  part  on  fire,  there  is  no  necessity  for  making  them  hea^T— 
we  proceed  to  fill  the  part  inclosed  with  carbonic  acid  gas,  with  choke-damp,  witi 
steam,  or  with  water.     In  the  first  case  the  carbonic  acid  can  be  manufactured  eith(» 
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pure,  or  nearly  bo,  by  the  use  of  any  Btrong  acid,  snch  as  snlphnric  or  mnriatic  acid  and 
chalk,  or  limoHtone,  or  any  of  the  carbonates  of  low  price  and  easily  decoiupomL  Tlu?> 
f:as  ioeatticBt  i>n^part'<l  in  » lead  vcsseli  which  is  not  attacked  by  the  acid.  Wheivthf 
space  to  bo  tilled  is  not  great,  some  of  the  numcrons  patent  fire-extinguisheTS  might  \* 
fniind  of  service,  oh  beinj^  quickly  and  easily  brought  into  action.  Theae  methods  hatv 
till*  advantage  of  6U]»i>lying  the  gas  at  a  low  tcmiK^rature,  and  thereby  facilitating  tb« 
I'tMiling  of  the  rocks  alter  tlit*  flame  is  extinguished.  If  the  circumstances  are  such  as  i» 
make  the  use  of  ehoke-danii>— that  is,  a  mixture  of  carbonic  acid  aud  nitrogen — adn^v 
lilo.  it  can  bo  produced  in  one  of  the  furnaces  of  which  drawings  and  xiarticulan  an- 
^::v('n  In'Iow.  In  either  cose,  as  carbonic  acid  and  choke-damp  are  both  heavier  tbic 
aLr.  it  fo1I<»wH  that  the  tube  through  which  wo  admit  these  gases  should  Iw  at  ri>- 
l<)\v«>st,  and  that  through  which  the  air  from  the  inclosed  Bi)ace  is  allowc>d  exit  shoaV. 
bi*  at  the  highest  attainable  point  of  the  isolat^^^  workings,  aud  the  admission  of  rbr 
gaHi-H  should  1)e  continued  tul  it  is  evident  they  have  completely  tilled  tliew"  wivkx 
This  is  easily  proved  by  their  instantly  extinguishing  lamps,  burning  tow,  &c.,  atilx 
outlet  tulK'.  The  tubes  should  then  bi^  closed,  leaving  only  a  siphon  or  water-gaup: to 
mark  tht;  difTeivnc^'  in  pressure  between  the  iiisidt.^  and  outside  of  the  8top]>ings,  aiitl.i 
))hic('  for  tlie  introduction  of  a  thermometer  used  to  note  the  variationH  in  temjH'ranu^. 
bo  as  to  know  wlieii  it  will  1)e  safe  to  open  the  stoppings.  The  greatest  care  should  U 
taken  to  kfep  the  stoppings  air-tight ;  they  should  be  i'rcquently  inspected,  and  whrre 
from  any  rfajwrn  it  is  found  desirable  to  "  drown  out  •'  or  inimdate  the  part  on  liiv.tlifV 
slM»uld  have  a  thickness  pn)poi*ti(Uiate  to  the  head  of  water  they  will  have  to  retain. 

Wlirn  the  fire  has  assunuMi  greater  dimensions,  or  Avhen  its  position  ir^snchthRlU 
IteeoTiHrH  daiigeiiuis  or  im]>(>ssib]e  to  confine  it  by  Nto])pingH  such  as  we  have  deMTibfd. 
it  iN'comes  necess]ir\'  to  abandon  the  entire  mimt  and  to  resort  to  closing  the  shafts. 

Even  when  it  is  decided  toinuuihite  the  miye,  it  is  always  advissible  to  cl«>se  the  pit. 
whetlier  tlif  mine  pi-<Nluce  carburetted  hydrogen  (lire-damp)  or  not,  since  by  sodoio;: 
wo  dead(>n,  atU>ust,  tlie  combustion,  and  prevent,  in  a  great  measure,  the  damagf  al- 
ways <-aused  )>y  the  high  temperature  producetl  by  a  rapid  combustion.  The  ^liai't 
sliould,  tlierefort',  In*  immediately  closed  hermetically,  provision  being  maile  for  o]Kir 
ings  thnmjrii  which  n  registering  thermometer  can  l)e  introduced,  and  a  bent  pipe,  or 
siphon,  rontainiiig  water,  to  show  the  pressure  l>ehind  the  sto^iping,  and  preveut  it'* 
beroniiiig  excesHivis  while  at  the  same  time  it  prevents  the  admissiim  of  iVvsh  air. 

The  closing  of  the  sluift  may  be  effected  by  hanging  heavy  pieces  of  tiniWr.  by 
means  ot'  chains,  some  <listance  down  the  shaft.  On  the  ])latform  thus  made  clav  :* 
tlirowii.  and  packs  itself  by  the  force  of  the  fall,  thus  reiidirring  the  stopping  |H>itW-Tk 
air-tight.  The  tn1>es  above  mentioned  should  be  inserted,  and  one  siphon  shouM  U' 
sf>  arranged  af%  to  allow  the  wati*r  to  flow  down  tlie  shaft,  instead  of  accuniiilatiuL' 
abov*'  till'  stopping.  Where  the  ]>it  is  divided  into  a  number  of  compartments,  it  Ih- 
coni«'s  <lirticnlt  to  close  it  ]K*rfectly  in  this  way.  Tlie  month  of  the  pit  is  then  cuviniL 
<iver  witli  {ilanks  or  iron  doors,  and  clay,  siind,  Ac,  ]»a(ki'd  on  this,  ♦•  verj-  cn-viof  In-lci 
<"ar<'fnlly  t-losi'd.  (ireat  attrntion  nnist  be  paid  to  this,  more  i»artieularly  in  thi-ra>- 
wlu-n- it  i«*  drsireci  to  "smother  out "  th«»  lire  without  the  inji'ction  of  steam  un-ar- 
boni<-  a«ijl,  othiTwise  a  tpiantity  <d'  uir  may  enter,  which,  though  insuthi-ient  to  main- 
"lain  an  mtivc  conilinstion,  may  yt-t  suflice  to  sui»]»ort  a  slow  tire,  or.  at  bast,  gnaily 
iiK  r<  :isi'  tin*  tiinr  n«*('«*ssary  for  its  comidfte  extinction. 

Whriv  tlu'  ininr  dfn\s  not  pn»<lnce  linMlamp,  there  is  no  great  dang<T  in  closiiij^th* 
])it,  l)ut  if  that  «;:as  Is  given  olV  in  any  considerable  (juantity,  thi'  closing  oi  the]>iti» 
sonietiiiif's  attended  with  great  danger,  there  being  a  certain  time  after  thrikn-iLs; 
when  the  qnantity  of  atniospheric  air  is  suthcient  to  make  au  explosive  mixture  witL 
the  gas  friHn  the  mine.  After  a  time,  the  iiuantity  of  air,  or  nitlier  oxygen,  is  diuir.- 
ished  by  that  eonsiiin<-d  by  the  tire  itself,  and  the  incombustible  gases  pruducid  byiii' 
conibnstion.  mixing  with  the  tire  and  tirc-<lamp,  so<m  render  the  ctmiponml  inexjil"- 
sive.  in  such  mines  it  is  highly  desirable  to  inject  steam  alone,  or,  bt-tter,  ^teaui  an-l 
carlxmic  arid,  into  the  downcast  from  the  earliest  )>racticable  moment,  so  as  thfrvby 
to  diminish,  as  far  as  iiossible,  the  chance  of  exphision  diunng  the  oix^ration  of  clcniisg: 
aud  it  should  continue  to  be  injected  after  the  sto])ping  is  nmdc  till  the  mine  is  cou- 
]>letely  tilled,  which  can  be  known  bv  the  air  issuing  from  the  ui)cast  extingui^hiu}:  ^ 
lighted  lamp.  «Vc.  It  is  almost  needless  to  add,  that  great  care  should  lie  taken,  and 
no  open  lights  allowi^l  near  the  shaft  when  there  is  any  possibility  of  lire-dan)p  exi'<t* 
ing  in  dangerous  <|uantity.  If  the  nnne  does  not  proilucethat  g:is,  the  imnudiate ail- 
mis^i(ln  of  rholv(>  damp  is  not  so  necessary,  though  it  is  always  desirable  as  (*liii'kinj: 
the  spreading  of  the  tire. 

A>  tile  niajority  of  fires  occur  from  explosions  of  fire-ilamp,  it  follows  tliat  in  iii'*^' 
ca<i*>  i\u'.  air  doors,  bratticing,  an<l  other  divisions  necessary  to  guide  the  an  lurnJ^i 
thrnu;;li  the  mine,  arv  destroy«'d.  J()  is  then  diflieuU  to  ascertain  if  the  carlNtuic  :iri'' 
has  ^nm-  into  every  ])ait  of  the  mine,  or  whether  a  large  amount  of  air  may  unf  yrl 
remain  in  the  workings;  this  should  be  carefully  considered  in  deciding  on  ilu-  iniJiy 
to  be  ;ulo])tfd  to  extinguish  the  lir*\  and  also  in  fixing  on  the  time  for  reo|Miiii>i.' tli< 
pit.     Not  a  few  of  out  fatal  accidents  occurring  fi-om  explosions  were  caus«-d  byn^ 


THE   MECHANICAL  APPLIANCES   OF  MINING.  643 

opening  the  mine  too  soon,  or  befoie  the  eoal  had  time  to  oool  down  below  the  tem- 
perature at  which  it  will  lignite.  In  some  cases,  it  may  even  be  considered  safest  and 
most  economical  to  fill  the  mine  with  water.  This  decision  mnst  be  taken  onlv  after 
a  carefal  consideration  of  the  position  of  the  fire,  the  amount  of  water  needed  to  fill 
the  works  to  the  depth  reqnirea,  the  time  necessary  to  pnmp  in  that  water,  the  nature 
of  the  roof  and  coal  in  the  works,  and  the  effect  which  a  longei  or  shorter  inundation 
would  have  on  them,  the  fiusility  for  getting  the  water  out,  £o.  The  inundation  of  a 
mine  is  always  an  expensiye  expedient,  and  i^ould  only  be  adopted  as  a  last  resort ; 
yet  there  are  cases  where  it  is  undoubtedljr  the  best  method  to  adopt.  Each  case  re- 
quires a  special  study,  and  the  method  which  might  be  the  most  suitable  in  one  may 
not  be  adapted  to  another.  The  ^reat  sources  of  expense  in  inundating  a  mine  are  the 
damage  caused  bv  the  water  remaining  for  any  length  of  time  in  the  works  (with  cer^ 
tain  lunds  of  rocks — some  slates  and  fire-clays  especially,)  the  falls  of  roof,  causing 
delay  and  expense,  and  the  delay  and  cost  of  filling  with  and  pumping  out  the  water. 
And  in  coal  subject  to  spontaneous  combustion  it  not  unfrequently  nappens  that  when 
the  water  has  been  pumped  out,  the  wetting  of  the  "  gob,"  or  "  waste,"  causes  it  to 
heat,  and  even  to  i^te,  before  the  ventilation  can  be  fiilly  re-established.  Everv 
other  means  should  m  general  be  tried  before  inundating  the  mine,  and  the  most  effi- 
cient of  these  various  means  are  the  introduction  of  steam,  carbonic  acid,  (choke-damp,) 
and  after-damp,  which  is  a  mixture  of  nitroeen  and  carbonic  acid.  Steam  is  available 
at  almost  every  mine,  and  is  easily  applied :  it  should  be  carried  in  pipes,  and  dis- 
charged as  near  the  seat  of  the  fire  as  possible,  in  order  to  prevent  its  condensation ; 
it  is  a  very  efficient  extinguiRbing  agent,  and  from  the  facility  with  wldch  it  can  be 
employed,  it  is  now  commenciue  to  be  much  used ;  in  many  cases,  a  rubber  hose,  made 
especially  for  a  steam  hose,  is  all  that  is  required  to  carry  it  for  several  hundred  feet, 
and  it  will  last  as  long  as  the  occasion  requires  in  most  cases.  The  greatest  disad- 
vantage in  the  use  of  steam  is  its  energetic  action  on  some  rocks,  causing  them  to  dis- 
integrate and  "  fallj"  but  where  the  roof  is  such  that  it  is  not  materially  ii\jnred  by 
steau),  this  is  one  oi  the  most  convenient,  and  it  is  alwasrs  one  of  the  most  effective  ex- 
tinguishing agents  we  can  use.  Its  action  is  limited  to  the  expulsion  of  the  air,  and 
Eus  it  maintains  a  hish  temperature  we  are  generally  obliged  to  ii^ect  water,  in  order 
to  cool  the  rocks  smficiently  to  allow  the  men  to  work,  and  also  to  prevent  any  -poasi- 
bility  qf  reignition.  The  following  example  of  its  application  will  prove  instructive : 
[n  I  {^57,  at  the  St.  Mathew  mine,  near  St.  Etienne,  fxance,  steam  was  injected  after 
the  mine  had  been  on  fire  for  eight  days ;  this  was  continued  for  seventy  hours,  after 
which  cold  water  was  iigected  lor  three  days,  in  order  to  cool  the  sides  of  the  shaft, 
galleries,  &c.,  previous  to  descending  into  the  mine.  The  pit  was  then  opened,  and  a 
current  of  air  circulated  while  the  men  went  down.  After  two  days,  however,  the 
mine  again  caught  fire,  and  it  became  again  necessary  to  close  the  pit.  Steam  was 
Chen  injected  during  twenty-four  hours,  and,  after  an  intermission  of  eighteen  hours, 
cold  water  was  iigected  for  twelve  hours.  The  fire  broke  out  a  thinl  time,  and  steam 
was  admitted  for  eleven  hours,  then  cold  water,  after  which  the  men  were  enabled  to 
enter,  and  extinguish  the  fire  completely  by  throwing  water  on  it.  I  believe  the  same 
process  was  employed  at  the  Yellow  Jacket  and  Kentuck  mines,  on  the  Comstock  lode, 
which  were  on  fire  a  few  months  ago. 

The  application  of  carbonic  acid  or  choke-damp  and  after-damp  is  more  complicated 
than  that  of  steam,  since  the  materials  for  its  manufacture  are  not  often  on  hand.  The 
moi^t  usual  method  of  maniifacturiDg  carbonic  acid  is  by  means  of  chalk  or  limestone, 
or  any  cheap  carbonate  easily  decomposed,  treated  witii  one  of  the  cheaper  acids — as 
Bulphuiic,  intric,  or  hydrochloric.  The  gas  produced  in  this  way  has  the  advantage  of 
poertessing  a  low  temperature ;  it  not  only  extinguishes  the  fire  but  tends  to  cool  the 
rocks  to  a  point  below  the  temperature  necessary  for  ignition.  Portable  machines, 
Imown  as  ''fire  extinguishers,"  are  convenient  means  of  manufacturing  this  gas  where 
the  quantity  required  is  not  very  great,  and  they  are  to  be  found  cven^-whcre,  at  a 
small  cost,  and  are  always  ready  for  use.  Where  the  quantity  of  gas  required  is  very 
large,  as,  for  example,  in  filling  a  mine,  one  of  the  cheapest  and  most  convouient 
ZDfithods  of  producing  it  is  by  the  combustion  of  coke  or  charcoal  in  a  furnace  of  suita- 
ble form,  and,  as  it  was  the  means  adopted  in  the  first  application  of  ''after-damp" 
or  carbonic  acid  to  the  extinguishing  of  fires  in  mines,  we  will  devote  some  space  to 
it,  especially  as  tlie  credit  of  the  invention  is  commonly  misapplied.  The  first  appli- 
cation was  made  by  M.  Jules  Letoret,  in  Belgium,  in  the  year  1844.  Five  years 
later  (1849)  we  find  the  same  principle  applied  in  England  by  Goldsworthy  Garney, 
who  takes  credit  himself  for  the  iuveutiou,  and  is  even  at  the  present  time  credited 
with  it  by  nearly  all  the  EngliBb  engineers.  It  is  scarcely  possible  that  Mr.  Gurney 
could  have  been  ignorant  of  M.  Letorel^s  invention,  fi»r  we  find  him  perfectly 
*'  posted"  on  the  application  of  his  steam  jet  in  the  Belgian  mines,  about  the  same 
time. 

On  the  15th  of  February,  1844,  a  fire  occurred  from  an  ex])lo8ion  of  fire-damp  in  the 
Ko.  2  shaft,  Agrappe  colliery,  near  Mons,  in  Belgium  ;  the  pit  was  1,171  feet  deep,  thrive 
reins  at  difierent  levels  being  worked.    Eflbrts  were  made  to  extinguish  the  i\x^  \n^ 
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throwing  wBt«r  on  it ;  bat  it  had  alraady  msd«  too  great  pToanas,tiie  fivqants- 
plosion*  of  fint-damp  baTing  become  very  daDgerooa.  It  waa  tSen  decided  to  levow 
the  rentilatiug  ooireat  in  order  to  pterent  tlw  fire  from  deatrorinf^  the  pninm.  IL 
,In1oe  Ijetont  ih«n  piepaied  to  imtrodnoe  oarbonio  acid  into  the  Torka,  that  gaa  hari^ 
ns  we  have  alraidf  stated,  the  property  of  rendering  barmleaa  an  explosive  miitinv 
r)f  caibareted  hydrogen  and  air,  if  only  added  to  H In  tbe  proportton  of  oDe-tenth  ta 
iine-Heventh.  Severd  experimente  were  made  fbc  the  mannfaotoro  and  introdnetim  of 
thie  gaa— tbo  first  on  Om  17th  of  Febmary,  1844.  The  effect  of  tbe  gaa  waa  to  ndm 
rlio  number  and  Tiolence  of  tiie  exploeiona,  bnt  the  fire  still  eontioned  to  bnm  at  the 
I'nut  of  the  ahaft ;  the  pit  waa  not  perfect)y  oloeed  at  tbe  time.  Oa  the  23d  <Mf  Fobnui; 
M.  Letoiet  bnilt  a  ftirnao^  intended  to  piodaoe  carbonio  acid,  in  a  oontinnona  naanet. 
i'rom  the  ooiobnBlJon  of  coke ;  the  ihaA  waa  oloeed  hennetlaally,  leaTinc  only  opeaiiui 
I'or  the  introdnction  and  ontlet  of  the  prodnota  of  comliDBtion.  Tl^  app*ratns  n 
shown  in  the  accompanying  figure,  and  is  of  so  eimple  a  oonstraotion  aa  to  reqnire  bot 
little  explanation.  Tbe  for 
naoB  waa  charsBd with  bonk- 
ing ooka  and  cWrcoal  tothr 
d^4h  of  17  incbn,  tbtl 
d^tth  being  foond  snfflcienl 
to  eonenme  all  the  oxygn 
in  tbe  air  paaaing  tfaraoiA 
the  fire,  wid  to  prodnee  car- 
bonio aoid  and  nitrogen,  (i 
greater  depth  of  fire  viO 
prodnoe  at  the  aane  tint 
carbonic  tnide;)  andacthia 
gas  lamed  ftom  the  ftantaee 
at  a  high  tempMBtmc  ite 
reeerroir  of  water,  k,  «« 
inserted  tliroagh  tbe  ttnv- 
ping,  BO  tiiat  thegaaea  dijkU 
be  cooled  and  prevent  mi 
chance  of  Igniting  the  wood- 
work of  &e  abW^  Wba 
the  apparatna  ^^vs  art  to 
work  on  the  S4th  of  Febra- 
aiy,  the  fli«  was  Tisibl?  at 
tlic  foot  of  the  ahatt  r  ou  thf 
25th  the  flamPH  and  v^fA->- 
Bions  had  erased:  the  intri- 
^  dnction    of    "  after-danip" 

,    „_ ^ , hen  stopped,  siidfti-«h 

air  WB8  aUoweil  to  enl^r  ibi> 
mine ;  bnt  on  dcHCcniling  into  the  mine  a  large  firo  was  diBcovt>red,  quite  ^■>l.  I 
bnt  with  little  flnmo.  Tlni  work  ut  clearing  oat  the  callery  leadinf;  to  it  wap  cocj-  I 
mencwi,  iu  order  to  be  able  to  throw  water  on  tlie  fire ;  hnt  the  boroniot-cr  indieatiofi  J 
climinisiiinjT  atmospheric  pressoro,  the  fear  of  (rcsh  discharges  of  carbnreti>d  hydrc^s 
iiidnccd  the  abandonment  of  the  mine,  into  which  carbonio  acid  was  a{^in  introdufwi 
On  the  aith,  tlic  flame  and  ciplosions  having  a,;ain  ceased,  fresh  air  was  rendmitti'L 
nnd  on  ent*'ring  the  mine  water  was  thrown  on  tho  Are  by  means  of  flrc-enginen :  tiu^ 
bera  were  set,  tliongh  with  difflcnlty,  on  occonnt  of  the  high  temperature,  and  beran* 
the  rockn,  decomposed  by  heat,  disintegrated  and  fell  when  water  was  applii-d.  Thi< 
work  woB  continued  to  tho  3d  of  March,  when  tho  fire  was  entirely  extin{;oiHhaliii<] 
the  rocks  cooled  down.  The  roof  had  fallon  to  the  depth  of  32  feet.  Thns  n  lire  irhiih 
had  threatened  to  destroy  the  mine,  or  at  least  to  prevent  its  working  for  moatha  N 
ye.lTB,  was  completely  uitingoished  in  the  coniae  of  ten  days. 

The  above  porticnlarH,  taken  from  a, "  Hemoire"  by  M.  Jottrsnd.in  the  "  Annale»dft 
Travnni  PuhliqnijH  doBclgiqae,"  though  very  brief,  are  yet  sufficient  to  show  the  ni  " 
ner  of  operating  in  siicli  c-uee,  and  to  eatftblisb  M.  Letoret's  claim  ot 
mcttiod  of  estinguiahiHE  fires  in  mi^es. 

I  shall  now  describe  Mr.  Gumey's  fomoce  and  manner  of  operating.  The  full  pat- 
ticulors  are  given  in  a  pariiamentnry  report  on  accidents  in  cool  mines.  1849. 

The  drawing  on  page  641  shows  the  oirnncement  of  the  apparatos.  The  furnace  «^ 
four  feot  square,  tho  ash-pit  air-tigbt,  and  the  pipe  lesdiog  from  it  thirteen  inchva  in 
diameter.  This  pipe  plunged  into  a  tank  of  water,  B.  In  order  to  cool  the  gasK- 
I'oro  entering  tlie  mioo  tho  air  was  drawn  through  the  fire  and  forced  into  the  pit  hy 
B  of  three  st«am  jets,  E  E  E,  working  with  a  pressure  of  from   thirty  to  forty 
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there  were  great  fears  of  an  explosion.  The  engineer  in  charge,  Mr.  Darlington,  wrote 
to  Mr.  Gomey — ^wdl  known  from  his  application  of  the  steam  Jet  to  mine  yentiiation— 
to  know  if  there  was  any  means  of  "  drawing  fire-damp  out  of  a  dosed  mine  without 
letting  air  in."  Mr.  Gumey,  in  his  evidence  before  the  parliamentary  committee  above 
referred  to,  says :  ''  An  idea  struck  me,  (from  experiments  I  had  made  in  passing  aii 
through  a  closed  vessel  running  through  the  fire,  where  I  found  the  whole  of  tLo  oxygen 
to  be  combined,  and  nothing  going  out  but  nitrogen  and  carbonic  acid,)  if  we  made  a 
large  furnace  and  connected  with  the  ash-pit,  penectly  air  tight,  a  cylinder,  and  put  a 
steam  Jet  in  the  cylinder^  we  might  draw  air  through  the  fire  and  drive  nitrogen  into 
the  mine."  Mr.  Gumey  round  that  passingair  through  a  fire  18  inches  deep  would  con- 
sume the  whole  of  the  oxvgen  of  the  air ;  m.  Letoret  found  17  inches  sumcient.  It  ie 
evidently  desirable  that  the  depth  of  the  fire  should  not  much  exceed  that  necessary  tc 
effect  the  complete  combustion  of  the  oxygen  and  the  formation  of  carbonic  acid ;  for 
when  it  is  increased  a  portion  of  the  carbonic  acid  takes  up  another  equivalent  of  car- 
bon and  forms  carbonic  oxide,  a  gas  which,  though  incapable  of  sustaining  combustion, 
l>oing  itself  combustible,  would  not  act  as  energetdc^y  as  the  carbonic  acid  or  nitrogen 
in  preventing  explosion  or  combustion. 

After  injecting  this  after-damp  (mixture  of  about  four-fifths  nitrogen  and  one-fifth 
carbonic  acid)  into  the  pit  for  two  hours,  a  little  white  cloud  coming  out  of  the  upcast 
showed  that  the  mine  was  full,  which  fact  was  easily  proved  by  the  sas  coming  out  of 
the  pit  extinguishing  burning  tow,  &o.  The  quantity  of  gas  injected  was  estimated  at 
6,000  cubic  feet  per  minute,  and  the  operation  was  continued  for  five  or  six  hours  after 
the  gas  commenced  to  come  out  of  the  upcast.  The  fire  was  then  drawn  and  fresh  air 
ibrced  through  the  mine  by  the  same  pits.  After  two  hours  and  twenty  minutes  the 
cloudy  appearance  at  the  upcast  disa^i>eared,  and  a  lamp  would  bum  in  the  gas  com- 
ing out.  The  fire  was  found  to  be  extinguished^though  it  had  been  burning  for  nearly 
two  weeks  before  conunencing  this  operation.  The  expense  of  the  apparatus  was  esti- 
mated not  to  exceed  five  to  ten  pounds. 

In  a  fire  which  occurred  about  two  months  later  ( June^  1849)  in  the  same  pit,  Mr. 
Darlington  applied  carbonic  acid  made  in  the  wet  way — with  limestone  and  suli>huric 
acid.  The  fiire  in  this  case  was  walled  off  and  the  generating  apparatus  placed  in  the 
lower  gallery,  and  a  quarter-inch  steam  Jet  placed  in  a  pipe  inserted  through  the 
•topping  in  a  higher  gallery.  Mr.  Darlington  says :  "  We  commenced  ix^jecting  car- 
bonic acid  through  the  four-inch  pipe  at  2  a.  m.,  and  at  5  a.  m.  the  men  were  at  work.'' 
Of  course  the  fire  was  a  fresh  one.  or  the  rocks  would  not  have  had  time  to  cool  in  that 
time.  The  expense  was  from  £10  to  £15,  or  more  than  that  for  filling  the  entire  mine 
-with  after-damp  in  the  previous  case,  where  the  gas  was  made  wnh  '^  charcoal,  the 
waste  coal  round  the  pits,  and  a  little  limestone." 


SECTION  IV.— BREAKING,  CRUSHING,  AND  GRIND- 
ING ORES. 


CHAPTEE  LXXVni. 
BREAKING  AND   CBUSHING. 

Ores  which  reach  the  surface  iu  large  solid  blocks  require  to  be  broken 
iuto  fragments  that  can  be  easily  handled  before  they  can  be  placed  in 
machines  for  reducing  them  to  still  smaller  fragments,  or  to  powder. 

The  sledge  is  the  simplest  and  most  common  tool  for  this  purpose : 
and  it  is  followed  by  spalUng  hammers,  until  none  of  the  fragments 
are  much  larger  than  the  fist.  TJutil  within  a  few  years  this  was  the 
common  and  only  way  of  breaking  dp  ore  into  sizes  suitable  to  be  fed 
into  the  mortars  of  stamp-batteries,  and  it  is  still  used  where  only  small 
quantities  are  to  be  broken,  and  the  extent  of  the  operations  do  not 
justify  the  expense  of  obtaining  suitable  machines  for  the  purpose. 

HEAVY  STAMPS. 

The  first  attempts  upon  the  Pacific  coast  to  substitute  machine  for 
band  labor  in  spalling  ore  were  in  the  direction  of  stamps  of  unusual 
weight,  raised  by  cams  to  a  height  of  four  feet,  and  allowed  to  drop  upon 
the  mass  of  rock  to  be  broken.  Stamps  of  this  kind,  either  single  or 
two  in  a  battery,  were  placed  at  the  superb  mills  erected  near  Aurora, 
at  the  Eeal  del  Monte,  and  at  the  Antelope.  They  weighed  2,000  pounds 
each.  There  were  no  mortars,  but  a  soUd  bed  or  anvil  was  surrounded 
with  massive  grates,  made  of  bar  iron,  through  which  the  fragments 
could  drop.  Masses  of  ore,  from  one  to  two  feet  in  diameter,  could  be 
rolled  in  and  subjected  to  a  succession  of  blows.  The  two  heads  could 
break  up  about  two  tons  an  hour,  but  with  an  enormous  expenditure  of 
power,  as  is  evident  when  we  consider  that  for  each  blow  a  ton  weight 
of  stamp  was  to  be  raised  four  feet,  and  also  that  the  smaller  the  ma^s 
to  be  broken  the  greater  was  the  force  of  the  blow.  Thus  when  a  mass 
of  quartz,  say  six  inches  in  height,  lay  upon  the  anvil,  the  stamp  fell  upon 
it  from  a  height  of  three  feet  six  inches ;  but  when  a  block  two  feet 
high,  which  needed  a  much  harder  blow,  was  upon  the  anvU,  the  stamp 
fell  only  two  feet.  Similar  stamps  were  in  use  at  Washoe  and  at  Vir- 
ginia, but  were  soon  abandoned  because  of  their  manifest  defects  and 
cost. 

BLAKE'S  BOCK  BBEAKEB. 

The  machine  for  breaking  up  rock  now  most  in  use  is  the  invention 
of  Mr.  Eli  Whitney  Blake,  of  New  Haven,  Connecticut,  and  is  gener- 
ally known  as  Blake's  Eock  Breaker.  It  was  designed  at  first  to  break 
up  trap-rock  into  fragments  for  macadamizing  roads.  Its  value  for 
breaking  ores  into  sizes  suitable  for  feeding  to  stamps  ftr  jigs  was  quickly 
seen^  and  in  1861  it  was  introduced  into  California,  its  first  operation 
in  the  mines  was  at  the  Benton  Mills  upon  the  Merced  Biver.    The  ore 
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delivered  tliore  from  the  Pine-tree  vein  is  noted  for  its  hardness  and  mas- 
Bive  character,  and  it  required  the  constant  labor  of  thirty  Chinamoi  to 
spall  enough  to  keep  the  stamps  supplied.  The  same  and  a  greater 
amount  of  work  was  better  performed  by  the  machine  in  a  few  honrs. 
and  effected  a  Having  of  seventy-five  dollars  a  day,  when  sufficient  roek 
was  furnished  to  keep  the  machine  running.  From  that  time  itha^ 
been  extensively  used,  and  is  recognized  as  an  indispensable  a<yiiiict  bi 
every  well-appointed  stamp  mill. 

The  general  construction  of  this  machine  has  been  rendered  &miliir 
by  nninerous  figures  aud  publications  in  the  United  States  and  in 
Europe.  It  consists,  essentially,  of  a  strong  iron  frame,  supporting  np- 
right  convergent  iron  jaws,  actuated  by  a  revolving  shaft.  The  stone!' 
or  masses  of  ore  to  be  broken  are  dropped  between  these  jawa.  and  a 
short  reciprocating  or  vibratory  motion  being  given  to  one  or  both  of 
them,  the  stones  are  crushed,  and  drop  lower  and  lower  in  the  converg- 
ing or  wedge-shaped  space,  until  they  are  sufficiently  broken  to  drop  out 
at  the  bottom.  The  size  of  the  broken  fragments  may  be  refftdated  by 
increasing  or  diminlshiag  the  size  of  this  opening  between  tbejavs. 
But  the  coQstmotion  and  operation  of  the  machine  will  be  made  moir 
clear  by  the  inspection  of  the  annexed  figure,  accompanied  by  a  descrip- 
tion in  detail  of  the  various  parts. 

This  figure  is  a  sectional  side  view  or  elevation  of  the  machine,  rep- 
resentiug  the  parts  in  place  as  they  voidd  be  presented  to  view  by 
removing  one  side  of  the  frame.  The  parte  of  this  figure  which  an 
shaded  by  diagonal  lines  are  sections  of  those  parts  of  the  frame  which 
connect  its  two  sides,  and  which  are  supposed  to  be  cat  asunder  in 
order  to  remove  one  side  and  present  the  other  parts  to  view.  Thr 
dotted  circle  D  is  a  section  of  the  fiy-wheel  shaft ;  and  the  circle  E 
is  a  section  of  the  crank.  F  is  a  pitman  or  connecting  rod,  which  con 
oects  the  crank  with  the  lever  G-.    This  lever  has  its  fulcmm  on  thi- 
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frame  at  H.  A  vertical  pibce,  I,  stands  upon  the  lever,  against  the  loi' 
of  which  piece  the  toggles  J  J  have  their  bearings,  forming  an  elbo^ 
or  toggle-joint.    K  is  the  fixedjaw  against  which  the  slones  are<sruahed. 
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This  is  bedded  in  zinc  against  the  end  of  the  firame,  and  held  back  to  its 
place  by  cheeks,  L,  that  fit  in  recesses  in  the  interior  of  the  firame  on 
each  side.  M  is  the  movable  jaw.  This  is  supported  by  the  round  bar 
of  iron  N,  which  passes  freely  through  it  and  forms  the  pivot  upon 
which  it  vibrates.  O  is  a  spring  of  India-rubber,  which  is  compressed 
by  the  forward  movement  of  the  jaw  and  aids  its  return. 

Every  revolution  of  the  crank  causes  the  lower  end  of  the  movable 
jaw  to  advance  toward  the  fixed  jaw  about  one-fourth  of  an  inch  and 
return.  Hence,  if  a  stone  be  dropped  in  between  the  convergent  faces 
of  the  jaws,  it  will  be  broken  by  tiie  next  succeeding  bite ;  the  resulting 
fragments  will  then  fall  lower  down  and  be  broken  again,  and  so  on 
until  they  are  made  small  enough  to  pass  out  at  the  bottom.  The  readi- 
ness with  which  the  hardest  stones  yield  at  once  to  the  influence  of  this 
gentle  and  quiet  movement,  and  break  down  into  small  fragments,  sur- 
prises and  astonishes  eveiy  one  who  witnesses  the  operation  of  the 
machine. 

It  wiU  be  seen  that  the  distance  between  the  jaws  at  the  bottom  limits 
the  size  of  the  fhbgments.  This  distance,  and  consequently  the  size 
of  the  fragments,  may  be  regulated  at  pleasure.  A  variation  to  the  ex- 
tent of  five-eighths  of  an  inch  may  be  made  by  turning  the  screw-nut  P, 
which  raises  or  lowers  the  wedge  Q,  and  moves  the  toggle-block  B  for- 
ward or  back.  Further  variations  may  be  made  by  substituting  for  tiie 
toggles  J  J,  or  either  of  them,  others  that  are  longer  or  shorter ;  extra 
toggles  of  different  lengths  being  furnished  for  this  purpose. 

Machines  are  made  of  various  sizes.  Each  size  will  break  any  stone, 
one  end  of  which  can  be  entered  into  the  opening  between  the  Jaws  at 
the  top.  The  size  of  the  machine  is  designated  by  the  size  of  this  open- 
ing; thus,  if  the  width  of  the  jaws  be  15  inches,  and  the  distance  be- 
tween them  at  the  top  9  inches,  the  size  is  called  15  by  9. 

The  product  of  these  machines  per  hour,  in  cubic  yards  of  friagments, 
^ill  vary  considerably  with  the  character  of  the  stone  broken.  Stone 
that  is  brittle,  like  quartz,  granite,  and  most  kinds  of  sandstone,  will 
pass  through  more  rapidly  than  that  which  is  more  tough.  The  kind 
of  stone  being  the  same,  the  product  per  hour  will  be  in  proportion  to 
the  width  of  the  jaws,  the  distance  between  them  at  the  bottom^  and  the 
speed.  The  proper  speed  is  about  180  revolutions  per  minute ;  and  to 
wake  good  road  met£d  from  hard,  compact  stone,  or  to  prepare  ores,  for 
stamps,  the  jaws  should  be  set  from  1^  to  1^  inches  apart  at  the  bottom. 
For  soder  and  for  granular  stones  they  may  be  set  wider. 

The  following  table  shows  the  several  sizes  of  machines  commonly 
made,  the  product  per  hour  of  broken  stuff  froin  the  hardest  materials, 
when  run  with  a  speed  of  180  \  the  power  required  to  perform  this  duty  ] 
the  whole  weight  of  each  size  in  round  numbers,  and  the  weight  of  ^  the 
heaviest  piece  when  separated  for  transportation. 


* 

Rize. 

Ftoduct  per 
hoar. 

• 

Power  reqnired. 

» 
Total  weight. 

4 

Weight  of  frame 
and  parta  at- 
tached. 

10  by  5 
10  by  7 
15  by  6 
15  by  7 
15  by  9 

4  cnblo  yardb. 
4  cnbic  yards. 
6  cubic  yarda. 
6  cnbic  yards. 
6  cnbic  yards. 

6  horse. 
6  horse. 
0  horse. 
9  horse. 

9  horse. 

< 

6,600  ponnds. 

7|600  ponnds. 

9,100  ponnds. 
10,200  ponnds. 
1;L,600  ponnds. 

3,200  ponnds. 
4,100  pounds. 
4,700  pounds. 
6,600  pounds. 
6,800  ponn/ls. 
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The  vliole  leDfj^tli  of  the  macMaes  to  the  back-side  of  the  fly-wheels  h 
Irom  8  to  8^  feet ;  height  to  top  of  flj- wheels,  5  feet ;  width,  from  1  to 
5  feet. 

The  machine  may  be  driven  by  any  power  less  than  that  given  in  the 
table,  yielding  a  product  per  hoar  smaller  in  the  same  proportion. 

Either  of  the  sizes  meationed  will  break  qaartz  eDough  ia  a  few  boon 
to  feed  a  forty-stamp  mill  for  ooe  day.  A  machine  of  less  eapa(»ty  wooM 
of  coarse  have  a  smaller  month  and  woold  not  take  large  stones.  It  a 
nsoal  theretbre  for  mill-meD  to  use  the  largest  moathed  machine,  and  to 
nm  it  a  few  hoars  each  day.  The  rough  qaartz  in  blocks  as  it  cmdm 
fiom  the  mine  being  ready  on  the  platform  uear  the  month  of  the  brewer. 
two  men  can  feed  it  into  the  macbiae  and  break  it  ap  at  the  rate  of  fire 
to  ten  tous  per  boar,  according  to  the  size  of  the  machine. 

Breakers  have  been  made  larger  than  any  of  the  above  for  breaking 
very  large  blocks  of  ore.  They  are  in  ose  at  Lake  Saperior,  where  the; 
take  in  masses  of  ore  eighteen  inches  in  diameter  by  twenty-foni  in 
length,  and  crnsh  them  ^vithont  difficolty.  The  fragments  fiom  tbest 
large  breakers  are  received  by  two  or  three  of  the  machines  of  the  oidi- 
nary  sizes  and  are  broken  again,  so  that  the  pieces  will  all  pass  tbrongh  » 
two-inch  ring.  The  metallic  copper  is  readily  picked  oat  by  hand  fivm 
this  broken  ore.  These  large  machines  would  be  nsefol  at  many  mine« 
in  California  and  Nevada,  and  woald  permit  sledging  to  be  di^iensed 
with.  The  machine  is  made  without  the  lever,  and  works  veiy  sknr^, 
bat  withont  loss  of  power;  since,  when  it  is  not  crashing,  the  only  povec 
consumed  is  that  required  to  overcome  the  friction,  whereas  wiUi  die 
heavy  stamps,  as  we  have  seen,  the  greatest  expendkoie  of  powa  ia 
when  the  least  work  is  performed. 

There  are  some  modifications  of  the  constroctioD  of  this  macfaine  u 
here  described.  In  England  and  France  they  are  commonly  made  witk- 
out  the  lever,  the  eccentric  shaft  being  mount«d  on  the  top  of  the  fam 
directly  over  the  toggles.    A  pitman  connects  the  eoeen^o  shaft  vith 
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toggles,  and  thas  produces  the  oscillating  motion  of  the  jaw. 
K)nstructiou  is  shown  by  a  sectional  view  as  before,  one-half  of  the 

being  supposed  to  be  removed.  One  only  of  the  fly-wheels  is 
^nted.  This  is  the  form  of  the  machine 'exhibited  at  the  Paris 
>ition  by  the  mano&ctorers  under  the  patent  in  France.  The 
1  of  this  machine  is  expanded,  hopper-Uke,  so  as  to  be  more  con- 
at  for  the  reception  of  the  masses  to  be  broken.  This  may  be  a 
kble  addition  in  some  cases^  where  comparatively  small  stuff  is  to 
)ken  and  is  to  be  shoveled  in  from  a  floor  lower  than  the  mouth  of 
achine;  but  when  the  mouth  is  placed,  as  it  should  be,  on  a  level 
Dhe  floor  of  the  dump  pile,  the  hopper  is  not  required. 
)  rock  breaker  may  be  successfully  used  instead  of  stamps  to  obtain 
*  coarse  or  flne  fragments  suited  to  concentration.  It  has  been 
pted  to  increase  the  fineness  of  the  product  of  the  machine  by 
Lg  an  ^'obturator"  or  obstruction,  such  as  a  triangular  bar  of  iron. 
'  the  outlet  between  the  jaws,  arranging  it  so  that  it  can  be  raised 
^ered  by  means  of  screws,  in  order  to  diminish  or  increase  the  size 
3  outlet  for  the  delivery  of  the  crushed  stuff.  The  effect  of  this 
iction  is  to  retain  the  stuff  between  the  jaws  until  it  is  so  much 
n  and  comminuted  that  it  will  sift  through  the  narrow  slits  left  on 
side  of  the  bar.  This  method  of  operating  may  be  successful  with 
materials  but  involves  a  considerable  expenditure  of  power.  It  is 
ittended  with  some  danger  to  the  machine,  since  with  materials 
are  easily  impacted  to  a  hard  mass,  the  entire  space  between  the 
nay  become  so  tightly  filled  that  some  part  of  the  machine  must 
^ay.  The  massive  frame  of  a  machine  in  California  was  broken 
ler  in  this  manner,  simply  by  permitting  the  outlet  between  the 
bo  become  closed  1)y  the  accumulation  of  a  heap  of  broken  stuff 
'  it.  Obturators  have  been  tried ;  but  the  discharge  from  the  ma- 
9  is  rendered  so  slow  by  them  that  they  have  been  discarded  as  not 
ically  valuable.  A  better  way  to  accomplish  the  object  is  to  first 
:  the  ores  in  an  ordinary  machine  and  then  pass  the  fragments 
gh  a  machine  with  a  mouth  10  by  2  inches,  the  jaws  of  which  move 
ibout  one-eighth  of  an  inch  and  make  600  bites  in  a  minute.  Ma- 
s  of  this  kind  have  been  successfully  used  in  preparing  ores  for 

the  Churprinz  mine,  Freiberg,  Saxony,  two  rock  breakers  are  used 
^pare  the  lead  ores  for  the  various  concentrating  machines.  One 
er  takes  the  rough  ore  as  it  comes  from  the  mine  and  breaks  it  up 
oarse  fragments ;  these  pass  to  a  second  breaker  with  the  jaws  set 
r  together,  so  as  to  make  fragments  small  enough  for  jigging.  The 
portions  of  the  first  product  are  separated  nx)m  liie  coarse  by 
u  of  revolving  screens. 

5  fragments  of  ores  produced  by  rock  breakers  are  better  adapted 
e  and  shape  to  the  operation  of  concentration  by  jigging  than  the 
lents  made  by  rollers  and  stamps.  When  set  coarse,  for  breaking 
z  to  be  fed  to  stamps,  the  product  consists  of  masses  which  do  not 
d  a  certain  size,  and  this  permits  a  uniformity  in  the  action  of  the 
)s  which  cannot  be  obtained  upon  quartz  broken  up  by  hand,  since 
)  latter  case  there  is  great  irregularity  in  the  size  of  the  masses, 
IS  a  general  rule^  the  hardest  and  toughest  are  the  largest.  With  self- 
ig  batteries,  it  is  very  important  that  the  ore  should  be  uniformly 
^n,  and  machine-broken  rock  is  especially  well  adapted  to  automatic 
)g.  When  the  masses  fed  into  batteries  do  not  exceed  a  certain 
the  wear  and  tear  of  grates  is  less  than  when  the  size  is  irregular, 
sosy  also  with  breakers  to  reduce  the  whole  quantity  of  tSi<^  ost^  \j^ 


be  statniHXi  to  fragments  very  mnch  smaller  tb^m  can  be  obtnined  bj 
baad-breiakiug,  nnless  by  an  expenditui'e  of  time  far  bfjond  what  Hat 
economy  of  the  breaking  will  permit.  Quartz  thus  reduc«l  greatly  is- 
creases  the  product  of  a  stamp-battery;  the  stamps  have  »  greater  airi 
more  effective  blow,  and  luUl-meu  often  report  that  they  can  work  ftm 
twenty  to  twonty-ilve  per  cent,  more  qaartz  with  a  breaker  than  witi- 
out  it,  the  battery  being  the  same. 

The  jaws  of  the  breaker  are  the  only  parts  subjected  to  rapi<l  neat, 
and  in  Catifomia  and  Kevatla  it  La  usual  to  provide  tiio  movable  jai 
with  movable  faces  of  hard  white  iron.  These  are  mmle  about  foin 
inches  thick,  and  iu  such  a  form  that  they  can  be  turned  over  or  ernl  for 
end,  until  they  are  too  much  worn  to  be  longer  used.  They  are  si-curwl 
to  the  juw  by  means  of  conical  bolts,  and  bedded  iu  ziuu  or  refuse  tyi"^ 
metal,  iu  order  to  have  an  equal  and  solid  bearing.  Tlio  forward  or 
fixed  jaw  can  also  be  reversed  in  Its  bed^  and  is  held  back  to  it3  lAace  bi 
wetlge-shaped  cheeks  on  each  side.  It  is  usual  to  make  both  jaws  viu 
vertical  coarse  corrugations  or  furrows,  so  that  the  ridges  of  one  jaw  an 
op^iosed  to  the  depressions  on  the  other,  thus  giving  a  zig-zag  fonn  b) 
the  aperture  at  the  bottom.  This  tends  to  prevent  long  aod  thin  pim« 
from  slipping  through  without  being  broken ;  but  it  is  not  otberwur 
essential  to  the  satis&ctory  operatioa  of  the  msvehinc,  and  plain  jam 
an  frequently  used. 

aaTTSHIHO  BT  HOLLERS. 

Befoie  file  tntrodadtioB  of  loek  b 
onuhing  vas  by  fltros^  )n«  ndltn,  x«v< 
nresaed  together  by  powisrftilvslglited'li  .      .    . 

drop  from  a  hopper  between  the  rollers,  and  motioa  having  been  given  to 
one  by  means  of  steam  or  wat^r  power  the  other  roller  iraa  earned 
around  by  friction.  This  form  of  crusher  is  generally  known  as  tlie 
Cornish  crusher  or  rolls,  and  is  much  used  at  the  metalliferoos  mines  in 
Cornwall  and  elsewhere  abroad.  One  was  erected  at  the  Keystone 
copper  mine  in  Oalaveraa  County,  Cali&mia,  a  &w  years  ago  tm  onufa- 
ing  copt>6r  ore  preparatory  to  jigging. 
The  figure  annexed  will  serve  to  give  an  Idea  of  the  general  form  of 


Boilers  for  onuhing; 

oonstmction  of  the  Oomish  omsher.  The  rolls  are  snpported  by  veiy 
strong  bearings,  in  a  frame  strengthened  by  wronght-iron  bolts.  In  th* 
construction  here  shown,  the  rollers  are  kept  in  contact  by  ludia-rabber 
springs,  or  buffers,  of  great  elastic  force,  one  on  each  side  of  the  finuuc- 
Each  buffer  is  composed  of  six  rubber  disks^  one  inch  thick,  separate 
by  a  disk  of  iron  one-quarter  of  an  inch  thick.  The  neoessaiy  initial 
pressure  is  obtained  by  means  of  two  atrongly-made  screws  in  tiie  axes 
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of  the  buffers ;  and  by  screwing  np  or  unscrewing  the  nuts  on  these 
screws  the  pressare  may  be  increased  or  diminished,  according  to  the 
necessities  of  the  case.  It  is  evident  that  it  would  not  answer  to  rigidly 
fasten  the  rolls  in  contact.  The  accidental  dropping  of  a  steel  tool, 
such  as  a  drill  or  a  hammer-head,  between  them  woidd  break  the  ma- 
chine ;  and,  moreover,  they  would  not  crush  as  fast  and  well  without  a 
certain  amount  of  yielding  to  the  materials  carried  through  between 
them.  But  the  use  of  rubber  springs  is  a  novel  way  of  giving  the 
necessary  resistance.  It  is  usually  accomplished  by  means  of  weighted 
levers,  the  short  arms  of  which  being  bent  downward  press  upon  a 
cylindrical  bar  or  follower,  which  besuis  directly  upon  the  back  of  one 
of  the  bearing  blocks  of  the  roll ;  or,  what  amounts  to  the  same  thing, 
the  lever  is  made,  by  means  of  rods,  to  draw  the  bearing  of  one  roll 
toward  the  other,  tnus  keeping  the  surfieM^es  of  the  rolls  in  contact.  The 
amount  of  the  pressure  is  determined  by  the  extent  to  which  the  lever 
is  weighted.  This  is  the  usual  Gomish  method ;  that  by  springs  of  rub- 
ber has  been  tried  in  Germany.  The  great  advantages  of  springs  are. 
that  the  machine  occupies  less  space  t^m  when  fitted  with  levers,  ana 
that  the  resistance  or  crushing  pressure  increases  with  the  degree  of 
separation  of  the  rolls,  whereas  with  the  weighted  levers  the  pressure 
is  constant. 

In  practice  it  is  found  that  the  product  of  rolls  geared  together  is 
greater  than  when  one  is  carried  around  merely  by  the  friction  of  the 
stuff  crushed.  It  is  also  usual  to  have  three  or  more  rolls  where  the 
crushing  is  wholly  done  by  rolling.  The  upper  pair  are  set  so  as  to  take 
in  large  masses ;  and  to  increase  the  hold  of  tiie  sur&ce  of  the  rollers 
npon  tiie  masses  they  are  made  fluted.  The  fragments  £Edling  from  this 
first  pair  of  rolls  are  divided  between  two  pairs  set  below  and  pressed 
closely  together. 

The  diameter  of  crushing  rolls  varies  from  14  inches  to  34  inches.  (27 
inches  is  a  common  diameter,)  and  the  length  or  breadth  of  face  rrom 
12  inches  to  22  inches.  The  rolls  at  the  mine  of  Devon  Great  Consols 
in  Cornwall  are  very  large,  having  34  inches  diameter^  and  22  inches 
face,  and  a  pressing  force  on  the  rolls  of  458  hundred- weight,  revolving 
seven  times  per  minute,  and  crushing  65  tons  in  10  hours,  at  a  cost  of 
24  pence  per  ton. 

The  annexed  tabular  statement  of  dimensions  of  rollers  at  various 
mines  wiU  give  further  details.* 

'Extracted  from  Hnnfs edition  of  Ure's  Dictionary. 
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WEAK   OP  EOLLS. 

The  Biirfaco  of  rollers  soon  becomes  much  worn ;  and  when  made  of 
chilled  iron,  the  irreguhirity  of  the  chilling  is  soon  made  manifest  bj 
the  uiioqiiiil  wuiiriug  away,  the  soft  jmrts  being  hollowed  oat.  while  the 
harder  remain  in  riilges  or  irregular  biUges.  It  is  therefore  foan<l 
preferaltle  to  nse  ordinary  hard  pig  iron,  or  a  mixture  of  hard  white  irou. 
similar  to  that  nsfd  for  the  dies  and  shoes  of  stamps.  Tlie  rolls  are  also 
made  with  an  ontor  casing  or  shell,  a  shorty  hollow  cylinder,  that  can  be 
slipped  upon  tlm  axis  or  core  of  the  roll,  and  removed  when  too  mucb 
worn.  This  is  nsually  cast  so  as  to  make  a  lirm  lock-joint  uihju  the  core, 
or  it  is  keyed  by  means  of  two  or  three  keys  or  wedges  slipped  into 
recesses  extending  Ihi-ongli  from  one  side  to  the  other  at  thelineof 
junction,  one-half  of  the  hole  being  in  tlie  core  and  the  other  half  in 
the  shell. 

The  annexed  lignrc  shows  a  method  of  secnring  the  facing  upon  rolls 
hy  taperiug  kevs.*  The  outer  cylinder  OC  can  be  slipped  off  and  oa 
the  central  conical  cylinders  without  difficulty,  and  is  secored  in  iu  pl.ic* 
hy  six  taiKTirig  or  wedge-like  keys,  K  K,  placed  at  equal  distances  aroiio'l 
the  axis,  and  Ihnily  held  hy  the  strong  nuts  at  one  side.  This  drawing 
is  ono-ninih  full  size.  The  roll  ha.s  U  inches  diameter  and  i)  incliei^ 
face.  In  all  cnislnng  niaeliines  of  this  description  a  large  aiuuunt  of 
the  stuff  must  ncccnsarily  Ir'  piissed  through  between  the  rolls  several 
times;  lor  it   is  evident  that  when  a  hani  lamp  of  ore  passes  throngli 


*  Tbia  flgiiro  i 


II  tliK  Jabrbuch  fur  Oeu  Uerg-und-HUtteD-Mnon,  leSJ.   Taf.  u 
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eparatefl  the  rollers  more  than  i8  nanal,  a  considerable  qaanbty  of 
ilrops  through  withont  being  acted  on  The  result  is  the  same 
the  rollers  are  fed  too  rap- 

they  are   kept  asunder 

of  the  time,  and  much 
)  and  uncmsbed  matenal 
)  through. . 

■■  crushed  product  is  al 
received  upon  gratinfrs  or 
olving  screen,  bv  nhich 
e  fine  or  sufficient]?  bro- 
portions  are  sifted  out 
oarse  fragments  which  re 

to  be  again  cm  shed  are 
■ed  into  a  raflF-wheel,  or 
:or,  by  which  thoy  are  ear 
0  the  upper  floor  or  plai> 


Boiler— Frolba^,  Snxony 


an<I  tlirown  out,  ready  to  be  shoveled  into  the  bopper  again, 
rafl-wbeel  is  usually  15  feet  in  diameter,  and  resembles  a  water- 
1,  but  is  made  ^vitb  the  buci^ets  tarned  inward  This  forms  a  succea- 
Df  box-like  cavities,  from  which  the  ore  &I1b  oat  when,  by  the 
iition  of  the  wheel,  they  are  carried  to  the  top  and  inverted, 
lier.s  are  usually  driven  by  strong  gearing,  bat  at  the  Exposition  in 
a  set  of  rolls  exhibited  by  Messrs.  Huet  &  Geyler  were  driven  by 
!,  as  is  also  a  macliine  at  Freiberg,  in  Saxony.  M.  Huet  mentions 
with  as  great  a  diameter  as  l^^.  20;  but  the  rollers  in  mncliines  of 
constnictiouj  driven  by  a  belt  upon  a  shaft  carrying  at  the  oppo- 
n<]  a  small  pinion,  working  into  a  large  spm-wheel  upon  the  end 
■  shaft  of  one  of  the  rollers,  did  not  exceed  O"*.  09  in  diameter. 
?  hopi)ers  of  rollers  for  crushing  large  qoantities  of  staff  are  usually 
large  enough  to  hold  a  ton. 

LUKDaBEM'S  PULTEBIZINO  BAEBBLS. 

apparatus  for  fine  crushing  by  means  of  rolling  in  a  cylinder  with 
■at  number  of  small  balls  of  hardened  iron,  was  erected  and  used 
time  at  the  Benton  Mills,  upon  the  Mereed  Eiver,  but  was  finally 
:loned.  The  cylinder  or  barrel  nsed  was  made  of  boiler  iren,  lined 
c  iuHide  with  shoes  of  bard  iron,  one  inch  thick.    Its  length  was 

feet  and  diameter  five  feet.  The  material,  consisting  of  the  bat- 
eands,  was  screened  and  introduced  in  charges  of  G50  jmunds. 
;  2,000  pounds  of  chilled  iron  bullets,  half  an  inch  in  diameter,  were 
added,  and  the  whole  made  to  revolve  on  its  axis  slowly,  about.iJO 
utions  in  a  minute,  for  one  and  a  quarter  hoars,  at  the  end  of 
li  time  the  sand  was  reduced  to  a  fine  powder.    The  wear  apon  the 

is  said  to  be  very  slight. 

CTtUSHIKO  BY  PERCUSSION— CEMTRIFUGAL  OEUSHEES. 

r  crushing  minerals  and  other  hard  sabstances  by  projection  from  a 
ving  wheel  or  disk,  an  apparatus  was  devised  and  operated  for  a 
by  Messrs.  WLelpley  &  Storer,  in  Boston,  Massachusetts.  To  tbo 
for  coarse  crushing  tbey  gave  the  name  of  Kkirlinff  table.  This  is 
icer-sbaped  mass  of  metal,  three  and  a  half  feet  in  diameter,  weigh- 
00  or  l,;iOO  pounds,  and  revolved  horizontally  with  great  velocity, 
eat  as  1,0US  times  per  minute.    Thia  table  or  disk  forms  the  bot^ 
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torn  of  n  circuliir  cast-iron  statiouary  tnb,  eighteen  iDcliee  deep,  tht 
Bides  ot'  which  lu-e  perforated  so  aa  to  allow  small  fragments  to  paasooL 
The  table  i3  so  supported  npon  a  vertical  shaft,  with  a  steel  pivot  mtin^ 
in  a  cap  of  oil.  that  it  revolves  with  but  little  friction,  and  the  high  w 
locity  of  rotation  is  maintained  with  but  little  ex|»eDditnre  of  p"jwfr. 
When  any  hard  substance,  such  as  a  mass  of  quartz,  13  thrown  into  \k 
cavity  during  the  rapid  rotationof  thetablc,  itisat  once  forcibly  throsni 
oatward  against  the  grates,  and,  falling  backward  in  frap^enb^  tbe<<' 
are  in  turn  thrown  rapidly  ontward  agiiin  by  the  oentrifugal  force,  anil 
the  operation  is  repeated  until  the  ixagmezits  are  small  enough  to  pas 
through  the  perforations  and  escape  to  an  outer  chamber.  If  these  p«- 
forations  are  half  an  inch  in  diameter,  the  tragments  of  the  quartz  will 
be  like  small  gravel  mixed  with  sand.  It  is  claimed  that  one  of  tbtw 
tables  will  reduce  more  than  200  tons  uf  ordinary  quartz  in  pieces  frfin 
three  or  four  inches  in  diameter  to  the  size  of  coarse  gravel  in  tweiitj 
four  hours.  The  inventors  allow,  in  practice,  an  average  of  ten-horse 
power  for  the  full  working  of  one  of  these  tables,  and  they  rate  the  ei 
]>enditure  of  power  at  about  one  and  a  half-horse  power  per  hour  tor 
each  ton  of  quartz.  To  obtain  this  result  the  velocity  of  the  table  ratiM 
exceed  1,000  revolutions  per  minute.  Blocks  of  bard  white  iron,  such 
as  Frankliuite,  are  bolted  upon  the  outer  edge  and  face  of  the  table. 
These,  at  high  velocities  of  rotation,  first  strike  the  mass  to  be  broken 
and  splinter  it  before  it  reaches  and  wears  the  surface.  With  Jow  v€- 
locities  the  machine  is  rapidly  worn  and  injured,  by  the  dragging  of  tlw 
stone  over  its  surface.  With  the  higher  velocities  only  the  edges  of  the 
hammers  or  iron  blocks  are  worn,  and  these  blocks  last  a  much  loDgff 
time  in  proportion  to  the  amount  of  work  done.  The  balance  of  Ihis 
revolving  table  is  regulated  by  bolting  pieces  of  iron  to  its  under  sidf.  i 
This  machine  is  not  intended  to  be  u^d  as  a  pulverizer,  but  rather  as  i 
breaker,  taking  stuff  three  to  six  inches  in  diameter  and  reducing  it  lu 
the  condition  of  mixed  sand  and  gravel,  with  a  small  percentage  ol 
dust.  For  carrying  the  reduction  still  further  and  gaining  a  product  as 
fine  as  duet,  auother  form  of  centrifugal  apparatus,  called  the  pufver- 
iVer,  is  used. 

The  pulverizer,  as  described  by  the  same  inventors,  consists  of  four  ' 
parts  or  elements:  I.  An  automatic  feeding-mill,  which  furnishes  a  ref- 
ular  and  constant  supply  of  the  material  to  be  pulverized.  2.  An  iron 
drum  or  cylinder,  containing  an  air-wheel,  which  converts  the  sand  or 
gravel  into  dust,  chiefly  by  the  action  of  the  particles  upon  themselves 
iu  the  rotary  currents  of  air  created  by  the  wheel.  The  material  can  be 
retained  in  the  cylinder  until  it  is  completely  reduced.  3.  A  fan-blower, 
by  which  the  dust  is  drawn  from  the  pulverizing  drum  as  fast  as  it  is 
generated.  4.  The  dust  so  drawn  off  is  received  and  collected  in  n 
chamber  or  series  of  chambers. 

The  pulverizing  cylinders,  in  nse  for  two  years  or  more,  chiefly  in 
crushing  bones,  were  forty -two  inches  in  diameter  and  eighteen  inches 
in  breadth.  They  had  twenty-four  paddles  or  arrna  of  hard  white  iron, 
six  iucheB  loii^  by  three  and  a  half  iu  bri'inltli.  The  revolutiou  was  in 
a  vertical  jilain?.  It  was  t'unud  1p,v  i'.\|»'L-iviu'i.'  tli;tt  tbo  jirnper  velocilj 
for  economical  results  was  about  1,026  turns  in  a  minute.  "This  irill  re- 
quire fifteen  hoi^e-power  to  produce  1,500  pounds  <dr  quarts  powder, 
four-fifths  of  which  should  pass  throa^  a  sieve  of  one  hondred  threedB 
to  the  linear  inch."  The  inventors  further  etfvte  that  a  very  fair  eeti< 
mate  of  productioo  allows  one  ttnndred  potmda  per  hour  of  average  dost 
to  the  horse  poww. 

Effivto  have  been  made  in  Oatifombt  to  pecfad  ft  form,  of  rotaiy 
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er  for  dry  cmsbing,  and  the  mining  public  is  indebted  chiefly  1 
[oore,  of  the  Vulcan  Foundry,  for  persistent  efforts  to  solve  th 
Bm  of  a  cheap  and  durable  machine  for  dry  crushing  ui>on  thi; 
[pie.    Much  money  was  expended,  and  for  a  time  it  seemed  as  ii 
ss  had  been  attained,  but  the  practical  difficulties  inherent  in  this 
)d  proved  insurmountable  and  the  efforts  to  perfect  the  apparatus 
d.    One  of  the  chief  difficulties  was  found  to  be  the  excessive  vi- 
m  of  the  revolving  disk  at  the  required  high  velocity,  the  result  of 
lal  wearing.    The  details  of  the  experiments  made  at  the  Vulcan 
I  form  a  very  interesting  and  valuable  contribution  t  >  mechanical 
eering,  and  it  is  regrett^  that  expected  details  on  the  subject  have 
een  received  in  time  for  insertion  here. 


CHAPTER  LXXTX. 

STAMPS  AND   STAMP   MILLS. 

3  stamp  is  the  oldest,  simplest,  and  most  effective  machine  for 
ing  ores  to  powder.    The  breaker  and  Cornish  rolls,  already  de- 
3d,  act  by  direct  slow  presure :  while  stamps  in  falling  acquire  mo- 
urn, and  strike  sharp^  quick  blows  upon  the  mass  to  be  broken. 
e  iron  stamp  batteries,  now  in  use  upon  the  Pacific  coast,  are 
I  chiefly  at  San  Francisco,  and  have  been  carried  to  a  high  degree 
rfcction  by  the  joint  efforts  and  experience  of  the  mill-men  and  the 
lurgical  and  mechanical  engineers.    It  is  but  just  to  state  that  the 
)  batteries  made  there  are  superior  for  gold  and  silver  working  to 
in  any  other  i)art  of  the  world,  and  that  they  have  become  the 
0  be  followed  in  the  construction  of  batteries  in  Chicago,  New 
and  elsewhere, 
now  very  rare  in  California  to  find  the  old-fashioned  timber, 
stem  stamp  lifted  by  a  wooden  or  iron  cam  set  into  a  large  shaft, 
'lat  were  erected  in  Grass  Valley  several  years  ago  are  still  in 
',e ;  but  the  round  stamps  with  cylindriciEil  iron  stems,  free  to 
n  the  supports  or  guides,  are  now  used  almost  exclusively  in 
la  and  Nevada. 

hole  stamp  is  composed  of  the  following  parts :  the  stem,  the 
he  stamp-head  or  socket,  and  the  shoe.  The  mass  of  hardened 
which  it  falls  is  called  the  die,  and  this  is  placed  in  the  cast- 
called  the  mortar. 

m  is  usually  made  of  3-inch  or  «3^inch  round  iron,  from  10  to 

length,  and  turned  off  in  a  lathe  and  finished  so  as  to  be  truly 

I,  and  equal  in  diameter  in  every  part  except  for  a  few  inches 

er  end,  which  is  made  tapering,  so  as  to  fit  into  a  conical  hole 

of  the  head. 

tet,  or  lifter,  as  it  is  sometimes  called,  is  secured  upon  the 

of  the  stem,  and  forms  a  projection  three  or  four,  inches 

'  which  the  cam  catches  and  lifts  the  stamp. 

of  the  annexed  figures  is  a  vertical  section  of  the  tappet  as 

xed  upon  the  stem  A ;  and  the  second  an  end  view  or  plan^ 

nee  for  securing  it  to  the  stem  being  shown  in  both. 

)  is  made  of  cast  iron,  and  weighs  from  60  to  70  pounds.   It 

th  ends,  so  that  when  one  becomes  worn  it  can  be  reversed 

n.    Formerly  the  tappets  were  attached  to  the  stems  by 
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means  of  screw  threads  cat  upon  tiie  latter,  the  tappet  being  aciewed 
down  aa  a  ntit  npon  a  bolt;  afterward  key  seats  were  cat  to  leecini 
trausverse  key;  bat  these  methods  have  ben 
Baperseded  by  the  mach  more  sioiple  and  oonn- 
nient  device  inveated  by  Zenas  Wlieeler,  of  OA 
ifomia,  which  has  givea  his  uame  to  the  tapfit 
The  tappet  is  cast  with  a  rectangolar  nam 
in  one  side  of  the  hole,  for  the  stem.  loto  tlu 
recess  a  "  ^b, "  B,  is  placed.  This  is  a  nctu- 
gular  block  of  wroaght  iron,  flat  on  one  side  bat 
hollowed  on  the  other,  so  as  to  fit  the  carvatOR 
of  the  stem.  Two  tmns- 
verse  slots  or  openings  at 
the  back  of  the  recess  are 
Itrovided  forkeys  or  wedges 
y  K  B^  by  which  the  "  gib  "  is 

tf^        J         ]  wedged  powerfnlly  against 

Efe.-:a^ift  "pe.:m;:--.\  tiie  gtem,  so  that  the  tap- 
pet is  flrmly  secored  at  any 
dedred  place  upon  the 
stem.  Thus  no  key  seat  or 
change  of  the  form  of  the 
stem  is  required,  and  the 
tappet  can  at  any  time  be  removed  without  difflcnlty  merely  by  driv- 
ing out  the  keys. 

The  stamp-head  or  socket,  as  shown  in  the  annexed  0gnre,  is  cylintlri' 
cal,  and  made  of  the  toughest  cast  iron,  stiengtheaed  with  wrought  inn 
hoops  or  bands,  C  C,  0  0,  at  the  top  and  bottom,  shmnk  on  while  hot 
It  is  cast  with  two  conical  oiieniogs,  or  sockets,  ok 
in  each  end,  the  upper  being  for  the  reception  of  the 
tapered  eiid  of  the  stem  A,  and  the  lower  aud  larger 
opeiiing,  B,  for  the  shank  of  the  shoe,  D  D  represem 
transverse  rectangular  opcuings,  or  key- ways,  by  meam 
of  which  steel  wedges  can  be  inserted,  so  as  to  bear 
either  agaiost  the  end  of  the  stamp-stem  or  agaiasl 
the  end  of  the  shank  of  the  shoe,  for  the  purpose  oi 
driving  either  out.  This  is  often  necessary  for  tk 
D  shoe,  when  by  wearing  it  has  be- 
come too  thin,  and  has  to  be  re- 
placed with  another.  The  stamp- 
head  is  made  in  this  form  for  the 
purpose  of  facilitating  the  removal 
of  the  shoe.  With  proper  care  the 
socket  lasts  for  years,  and  alter 
being  once  attached  to  the  stem 
need  not  be  removed ;  but  the  shoe 


Stamp  Tki^Mt — pUn. 


a 


-@- 


Stamp-buiul. 
wears  ont  in  a  few  weeks. 

The  form  of  the  shoe  ia  shown  by  S  in  the  annexed 
figure,  and  the  die  by  D.  Both  are  ronnd,  in  hori- 
zontal section,  and  are  cast  of  the  hardest  and  tough- 
est white  iron.  The  shoes  are  usually  eight  inches 
in  diameter  across  the  face,  and  sis  inches  in  length 
or  height  from  the  face  to  the  shank.  The  die  corre- 
sponds in  diameter  at  the  face,  but  they  are  often 
made  with  a  broader  face,  sometimes  squarOjand  [ 
fitted  into  recesses  in  the  bed  of  the  mortar.    They        shoe  sad  Die. 
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re  made  of  the  same  iron  as  the  shoes,  and  are  renewed  as  fast  as 
'om  out. 

It  is  usual  for  the  manufacturers  to  ship  these  different  parts  of  the 
tamp  disconnected,  since  their  construction  i)ermits  of  their  being 
nited  with  ease,  when  they  are  to  be  placed  in  the  battery.  In  order 
)  fasten  on  the  tappet,  we  have  seen  that  it  is  only  necessary  to  slip  it 
Q  the  stem  and  then  wedge  it  fast  by  means  of  the  keys  and  the  gib. 
*o  attach  the  stamp-head  it  is  only  necessary  to  place  the  socket  upon 
lie  die  in  the  mortar,  and  let  the  tapered  end  of  the  stem  drop  verti- 
ally  into  it.  A  few  blows  with  a  hammer  upon  the  upper  end  of  the 
tem  will  wedge  it  firmly  into  the  head,  and  it  is  made  tighter  by  allow- 
ig  it  to  drop,  head  and  all,  upon  the  die.  This  is  regarded  as  a  per- 
lanent  connection ;  but  with  the  shoe  the  case  is  different,  and,  to  ren- 
er  it  less  difficult  to  remove  this  part  when  worn  out,  the  shank,  be- 
3re  being  inserted  into  the  socket,  is  covered  with  strips  of  pine,  about 
ne-quarter  of  an  inch  thick.  These  are  held  in  place  by  a  string,  while 
he  shoe  is  placed  in  its  proper  place  upon  the  die,  and  the  stamp-head 
)  allowed  to  fall  upon  it  It  becomes  tightly  wedged  in  the  conical 
ocket,  ami  may  be  raised  with  the  stamp.  After  dropping  a  few  times 
pon  the  die,  (protected  by  a  bit  of  plank,)  it  is  driven  ^^  home ; "  but 
hero  must  be  a  little  space  left  between  the  top  of  the  shoe  and  the 
>wer  surface  of  the  stamp-head.  A  stamp  thus  put  together,  with  a 
hree-inch  stem  and  a  200-pouud  head,  will  weigh  about  G20  pounds, 
he  tappet  weighing  70  pounds  and  the  shoe  95  pounds. 

The  smooth,  round  stem  of  the  stamp  permits  it  to  revolve  in  rising 
r  falling,  so  that  all  sides  of  the  shoe  are  turned  in  succession  toward 
tie  side  whero  the  quartz  or  ore  is  fed  in,  this  being  the  side  where  the 
bamps  with  square  stems  aro  most  rapidly  worn  awa^*,  because  on  this 
ide  the  coarse  material  to  be  crushed  is  most  abundant.  By  turning 
30  stamp  constantly  in  the  battery  this  wear  is  equalized.  Shoes 
dould  not  be  allowed  to  remain  in  the  head  until  they  are  entirely 
orn  out,  as  the  wear  will  be  partially  upon  the  wrought  iron  band  of 
le  head,  and  thus  weaken  it.  When  no  more  than  one  inch,  or  three- 
uarters  of  an  inch  in  thickness  is  left,  the  old  shoe  should  be  wedged 
Lit  and  a  new  one  put  m. 

It  is  very  important  that  shoes  and  dies  should  be  equally  hard 
iroughout,  so  that  they  may  wear  away  equally  in  all  their  exposed 
arts. 

To  manufacture  shoes  and  dies  of  good  quality  for  stamp  batteries 
squires  considerable  judgment  and  experience.  The  proper  selection 
lid  mixturo  of  the  iron  is  of  first  importance.  Ordinary  iron  when 
lulled  in  iron  molds  is  hard  upon  the  outside,  or  to  a  slight  depth, 
hile  within  this  hardened  crust  it  is  soft,  and  soon  wears  away,  so  that 

shoe  made  in  tliis  manner  becomes  hollowed  out  like  a  saucer,  as  soon 
3  the  hard  crust  or  chill  of  the  face  is  cut  through.  A  shoe  made  of 
ard  white  iron,  weighing  95  pounds,  will  last  for  six  weeks,  sometimes 
mger;  but  ordinary  iron  will  wear  out  in  a  mouth.  A  die  four  inches 
lick,  and  weighing  60  pounds,  will  last  five  or  six  weeks.  A  worn-out 
[loe  and  die  will  not  together  weigh  more  than  30  to  38  pounds. 

This,  however,  depends  upon  the  judgment  of  the  mill  8ui>erintendent. 
ome  mUl-men  use  the  shoes  and  dies  much  longer  than  others.  The 
bove  is  the  experience  at  the  Princeton  mill  of  24  stamps,  on  the  Mari- 
osas  estate.  These  stamps  weighed  about  500  pounds,  and  crushed  about 
5  tons  of  hard  quartz  in  each  twenty-four  hours.  The  actual  wear  of 
[loes  and  dies  was  found  to  be  about  1.54  pounds  of  the  iron  per  ton  of  ore 
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cniBheil.    The  wear  of  the  sboe  alone  in  generally  estimated  to  l>e  from 
oiie-hiill*  to  one  ponud  per  ton  of  hanl  quartz  cnislifd. 

DATTEKY  MORTARS. 

In  the  old-fiisliioiied  batteries,  the  mortar  or  coffer  in  which  the  stamin 
act  ia  made  of  plank,  bolted  to  a  timlier  frame  and  linMl  with  sbwM-lwt. 
and  fitted  with  a  caet-iron  bed  or  shallow  trongh  at  thL>  bottom,  wbidi 
serves  as  the  die  or  anvil,  Bnt  in  workins  gold  ore*  it  b4>comeM  of  Uie 
first  importance  to  pre\'ent  all  leakage  in  the  hatt^riea,  especially  whew 
qnicksUver  is  used.  With  wooden  mortjin*  this  is  next  to  impossible, 
l»rtioularly  if  they  ever  remain  idle  for  a  tew  daya  or  wecka,  oud  w 
allowed  to  drj'.  It  moreover  reqnin^a  eonsideralile  time  aod  ttkiUto 
ooustract  a  uiortar  of  wood  in  the  most  approved  tbrin,  aad  in  a  rtejm 
where  time  is  so  valuable  a^  it  ia  in  all  newly  discovert  gotd  nod  silver 
regiona,  it  is  a  fi^nt  advantafje  to  have  mortars  already  made,  nhicii 
only  require  la  he  set  upon  a  suitnlile  foundation  to  ho  complete.  Vat^- 
iron  mortars  fulfill  all  the  requirt'd  conditions,  and  tbey  are  now  sutl 
have  been  for  many  years  in  (roiicral  use  in  the  mines  of  the  W(«. 
Tbey  are  miide  in  many  forms,  and  of  various  thickne&»  and  weight,  bt 
different  establish  me  iitH,  batthelbllowiu}!;  notices  of  the  principal  fonnt 
made  by  H.  J.  Booth  &  Co.,  at  the  Union  Iron  Works,  San  Pranciso.' 
will  snflice  to  show  the  general  styleof  constmctiou  of  aJl.  They  weirfi 
flom  U,000  to  4,000  pounds,  and  are  oast  in  one  piece,  with  the  excei' 
tion  uf  the  setrtion  mortar,  intended  for  transportation  in  pieces  iu  niouii 
tjiinons  reffioua. 

U^k  mortar,~~Tho  mortar  in  common  use  open  the  PaJ^ific  coast  is 
known  as  tlie  high  mortar,  and  ia  here  represented  in  cross-sect  ion  nml 
in  trout  view. 


Mli;k  M 


It  iafonrfeet  long,  four  feet  high,iind  neighs  about  3,000  ponnda.  Tbey 
can  be  imide  for  tlirec,  four,  five,  or  six  stamps;  but  ti^-c  htumpa  to  eat'^ 
mortar  are  found  to  work  best.  Tlie  ore  to  be  stamped  is  fed  tbruu^'li 
the  long)  tndiuai  opening  B  at  the  back  of  the  morlar,  and  falls  up'u 
the  dies  (not  shown)  ranged  side  by  side  in  the  bottom. 

All  the  rock  ig  supposed  to  have  been  made  small  enough  by  tbe 
breaker  to  pass  through  the   narrow  o])eniug  at  tlie  top.    The  large 
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*  openiQf;  in  the  front  of  the  mortar  is  intended  for  the  screon,  made 
of  Russian  sheet  iron,  panched  wit)i  fine  holes.  This  is  scrowod  oi' 
tacketl  securely  to  a  wooden  frame,  which  is  slid  into  grooves  0  iu  the 
section,  cast  in  each  end  of  the  frame,  and  ia  firmly  sccnrcd  there  by 
long  wedges  of  iron.  Two  lags  or  ears  of  cast  iron,  placed  at  equal  tlis- 
taucea  at  the  bottom  of  the  opening  in  the  troot  of  the  mortar,  ser\'e 
to  Roatain  the  Rcreeo-frame  iu  ftout.  The  whole  mortar  iii  secareiy 
bolted  dowD  to  the  foandation  tbrongh  the  heavy  flanges  cast  upon  the 
bottom. 

Section  mortars. — Mortars  which  have  to  be  trauaportetl  into  places 
difflcnlt  of  access  are  made  in  sections  so  that  thoy  can  bo  taken  apart 
niid  packed  npou  the  backs  of  mules.  These  are  odledseution  mortars, 
aad  tlieir  constmction  is  shown  in  the  accompanyiitg  flgiuvs.    This 


Section  Mortar. 


mortar,  like  the  preceding,  is  for  five  stamps,  and  is  four  feet  long. 
The  upper  portions  A  A  are  made  of  boiler  iron.  The  fecil  o))euing  is 
shown  at  B.  There  are  double  screens  D  D,  one  on  encli  side.  The 
method  of  securiDg  these  screens  to  the  openiugs  by  meAns  of  movable 
lugs  or  clamps,  is  also  shown.  The  bottom  is  cast  in  suctions  v.  c  c,  and 
these  are  accurately  fitted  together  with  toiigued  aud  grooved  joints, 
])laned,  and  held  by  heavy  iron  bolts  running  throngh  tliem  from  end 
to  end,  and  secured  by  strong  nuts  upon  the  outside. 
DonneWt  mortar. — A  form  of  mortar  known  as  Donnell's  is  &ho\rii  bv 
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theflgnrM.  Theore,  ulnthaotJiermortan^is  tlaomUat  ItiM 
openiiiff  B,  in  the  MClioiu  ud  the  delivtarylsiiiiiHii^aa*  cf  ttst* 
Mtentngs  in  front  audio  Uietwok.  'SlatwmemO'luTmaowmodhpmi 
blgItabov«tlMdlw,«ad  oecBpAMonlT«  iltetaf iM -apndic  InftM. 
nnie  kmw  portion  (tf  thii  opeoins  and  tke  opwEtaff  iB'tfB  teekiidail 
by  a  doop  of  wood  A  A,  oorered  "     "  "■      ' 

toated  eopper  vUeh  oatohea  and  i 
moving  Qw  aoieea  O,  and  makinf  the  door  A 
a  float  mortar. 

Drg  nurtan. — ^Wet  stamping  or  btoaUiig  'ta  gHMial  in 
Mortara for dn- cnuhlng  an  esoepttonal in  Aat  Statoj  bnfetfceilM 
mills  of  Sferada,  crn^ing  ore  lAuh  tea  to  bftMbaoqoauliy  raaiM,» 
qolze  this  fism.  Sereena  AtrthelsttararatlMBd  UglMr  and  anterii 
wider,  and  «iie<toth  la  anbatltntadior  perforated  iron  i>Ute.s. 


mated  eopper  vhkhoatoaea  and  xetaiiis  fhO'nrtlBliB -of 'floI&  %» 


fCBBBKS. 


< 


Scteeu ftir woiUof  MM mt ■Mseoerally made  of  Russia sfaMt int. 
of  the  Mrftett  md  too^Mt  qnaUtj'.  poncbed  with  Que  roaitd  boles  li? 
means  of  a  matdiloe.  THk  sue  of  thne  lioles  tuHch  from  nambcj  niur 
of  the  oommon  sewing  needlea  to  number  odc,  tbe  punches  uned  tNring 
made  of  needles.  Ifamber  one  Is  thas  tbe  coaraeHt.  screen.  Th«^  diani' 
eter  of  flie  holes  of  a  ITo.  4  seraea  is  ooe-twenty-fourtu  of  an  inch,  and 
there  aw  14A  holes  in  a  amam  inoh.  lu  a  Ko.  G  screeti,  the  boles  aif 
ooe-fortietii  tffanlDoh  In  diameter,  and  there  are  321  ia  a  sqaore  iuHu 
Tlte  seroeasTBCT  In  lengfliftwnmaeta  three  and  a  balf  ftet  acconl 
tng  to  tlielengla  ot  tbB  moitw,  and'aie  front  ten  to  flfteen  incbes  ^dv- 
Woen  VDodea  fraaus  an  used,  the  ponohed  screens  are  t.aoked  uD  a: 
tbeedgeswIthcomnumcBrpet  taclEB,.!  8tn[t  of  baize  or  blanket  tieius 
placed  ander  tbe  edge,  to  make  atigbttT  jniut  and  to  nuilitate  the  ti' 
moral  of  tbe  sereen  when  worn  oat  The  screens  are  also  secured  in 
iron  frames,  made  with  cross-bars  so  as  to  sustain  tbem. 

Sometimea  tbe  botes  in  tbe  sbeeC  iron  are  made  In  the  f6rm  of  nairov 
slits,  about  one-tbird  of  an  inch  long,  with  a  view  of  increasing  tbe  n- 
pidity  of  the  discharge  of  the  stamped  stofll  Fw  tlie  same  pnrpose, 
the  screens  arc  not  placed  verttcallf  in  tJie  mortars  bat  are  indtne^ 
foward  at  tbe  top,  as  indicated  in  the  figures  of  mortars,  by  the  recess 
for  the  reception  of  tbe  screen  frames. 

0X>S3  Aim  CAH-flHAFTS. 

The  BtampsofOaliibmiabattnries  we  lifted  by  iron  cams,  keyed  upon 
iron  shafts,  and  revolving  at  tbe  side  of  tbe  stamp  stem  under  tbe  tappet. 
Wooden  shaite  with  iron  cams  inserted  are  now  seldom  used  anon  tbe 
Pacific  sb>pej  thoagb  formerly  commtm,  and  ased  also  la  tiie  gold  repoo 
of  the  CaroUnas  and  Georgia.  The  iron  cams  are  made  ein^,  with  om' 
arm,  and  also  doable,  with  two}  bat  tbe  single  cam  is  now  generally  pre 
ferred,  as  It  permits  the  shaft  to  Im  tnonght  vray  near  to  the  stem  anil 
tbas  brings  the  commencement  of  the  lifting  siu&ce  of  the  cam  aearif 
under  the  tappet.  Cast  iron  is  ased :  tbe  bearing  sarfooe,  abont  tbiee 
inches  wid&  is  made  smooth  by  grindmg;  andtheliabBarestTeDgtheDed 
with  wxoognt-inm  bands.  Tba  pnwer  form  of  &»  cnrvatore  of  the  cam 
is  a  modified  involute  of  a  circle,  ttta  ladins  of  which  is  equal  to  tbe 
horizontal  distance  between  the  axis  of  the  cam-shaft  and  IJie  centre  of 
tbe  stamp-stem.     The  cnrvatore  shoold  be  iocropaed  or  made  grester 
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be  regular  involute,  at  each  end  of  the  cam.  lliis  is  done  so  as  to 
lie  coutact,  by  allowing  the  cam  to  commence  to  act  upon  the  tap- 

the  least  practicable  distance  from  the  axis  of  the  cam-shatt, 

the  concussion  is  least,  and  to  prevent  the  outer  end  from 
ng  or  tearing  along  the  face  of  the  tappet.  This  end  is  also  cut 
L  one  or  both  sides  so  as  to  prevent  the  corner  from  cutting  the  cir- 
LHlge  of  the  tappet.  The  face  of  the  tappet  should  always  be  at 
angles  with  the  radius  of  the  curvature  of  the  cam  at  every  part 

course.  In  practice  it  is  usual  to  construct  the  cam-curve  by 
;  of  a  string  and  peuciL  This  string  must  be  as  long  as  the  re- 
l  lift  or  rise  of  the  stamp,  added  to  the  distance  between  the  axis 
cam-shaft  and  the  axis  of  the  stem.  A  circular  disk  of  wooil,  with 
ins  equal  to  the  last-mentioned  distance,  is  provided,  and,  the 

being  fastened  at  the  edge,  is  wound  upon  its  periphery.  It  is 
I  upon  a  flat  surface  or  sheet  of  paper ;  a  pencil  is  fastened  at  the 
ad  of  the  string,  and  the  latter  is  unwound,  being  kept  taut,  while 
>iDt  of  the  pencil  traces  a  line  upon  the  paper  until  the  string  be- 
1  tangent  to  the  circle  at  the  point  of  attachment.  This  gives  the 
ite  with  sufficient  accuracy,  and  it  is  modified  in  practice  as  already 
oned.  The  cam-shaft  is  made  of  round  iron,  usually  4}  inches  in 
iter,  turned  and  finished  off,  and  having  one  and  sometimes  two 
^ats  cut  in  it  longitudinally  between  the  bearings  for  the  purpose 
tcningthe  cams  in  their  places.  One  shaft  is  sometimes  made  to 
fteea  or  more  stamps;  but  an  independent  cam-shaft  for  each 
ip  battery  is  preferable.  If  there  is  a  line  of  several  batteries  a 
er-sbaft  is  used.  The  stamps  are  held  and  guided  in  i)osition  in 
ortar  by  guides  above  and  below  the  tappet.  These  guides  are,  by 
ence,  made  of  hard  wood  rather  than  metal.  They  are  made  in 
3  so  that  by  dressing  off  the  two  opposing  edges  they  may  be 
y  refitted  to  the  stem  when  they  are  too  much  worn  away.  Oak  is 
red  I  but  in  its  absence  pine  is  substituted.  The  flriction  of  metal 
9  is  injurious  to  the  stems.  The  guides  for  a  battery  of  iron  stcm- 
8  made  in  France  in  1B67,  by  Messrs.  Huet  &  Oeyler  for  the  mines 
>?na,  Spain,  were  mode  of  brass,  like  ordinary  journal  boxes,  and 
ms  worked  through  a  slot  in  the  centre  of  the  stem 
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ring  now  described  the  various  parts  of  a  battery  in  some  detail,  it 
e  well  to  direct  attention  to  their  combination  so  as  to  form  a  com- 
stamp-battery  such  as  is  now  in  use  in  the  best  mills  upon  the  Pacific 

The  annexed  figure  will  serve  to  indicate  the  general  appearance 
Taugement  of  one  of  these  batteries  and  the  frame  for  its  su])port. 
s  is  a  sectional  elevation  of  a  self-feeding  stamp  battery,  as  con- 
ed for  working  gold  quartz.  The  frame  is  of  pine  timber  securely 
1  and  held  by  tic-rods.  One  end  of  the  iron  mortar  is  supposed 
removed  so  as  to  show  the  interior.  The  hopper-shai)ed  box,  C, 
self-feeding  arrangement.  It  is  shaken  at  each  blow  of  the  stamp 
'ans  of  an  upper  tappet  which  strikes  upon  one  arm  of  a  lever,  by 

motion  is  communicated  to  the  forward  end  of  the  feed-box,  C. 
I  be  observed  that  the  cam-shaft  is  driven  by  a  belt  running  from 
iter  pulley  below.  The  double  cam  is  shown,  and  the  movable  arm 
'  used  to  hold  or  ''hang  up"  the  stamp  when  the  battery  is  not  in 
I.    The  scale  of  this  drawing  is  about  one-quarter  of  an  inch  to  one 
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urn 

Battery  for  n-orkiug  gold  qnartz. 

The  next  flgnre  ehowa  the  coustraction  of  a  battery  and  its  ft 
for  a  wet-crusliiDg  silver  mill.  The  ore,  after  passings  tlirougli  a  Bla 
rock-breaker,  ia  received  in  the  feeding  boi  mounted  ni>on  rol 
From  this  it  drops  into  the  mortar.  This  mortar  U  made  with  gr 
QpoD  each  side.  The  stamped  ore,  after  settliug  in  vats,  is  worker 
charges  ia  pans.  The  framework  of  this  battery  is  different  (bom 
preceding,  bat  tho  arrangements  for  feeding,  hanging  up  stamps, 
are  similar. 
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Wet-enuhing  Silver  Battery. 
HOWLANU'S  EOTAET  BATTEBY. 

This  is  a  compact  and  portable  form  of  batteiy,  designed  and  pnteotc <1 
by  W.  H.  Hovlaod.  It  was  iutroduced  to  the  notice  of  the  inilt-meu  of 
California  and  Nevada  several  years  ago,  and  wan  at  first  used  to  a.  con- 
siderable extent,  but  was  gradnally  replaced  in  nearly  all  the  mills  by 
tiie  ordinary  straight  battery.  These  batteries  were  early  adopted  by 
Mr.  A.  B.  Pad,  in  the  mills  erected  by  him  below  Gold  Hill,  and  he  has 
recently  given  his  opinion  of  their  merits  as  follows:  "^o  act  of  mine 
IB  mining  baa  been  more  criticised  than  the  adopting  of  these  batteries 
in  my  Washoe  operations.  Their  adoption  was  no  bliml  work,  as  I  had 
used  them  for  three  snccessive  years  previous,  and  in  no  test  with  other 
mills  was  I  beat  in  returns.    I  had  then,  and  have  uow,  great  faith  ia 
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their  principle.  It  certainly  la  in  the  right  directioD.  They  wiU,  in 
tiiui^  I  am  confident,  become  popular,  especially  when  introdnced  vitb 
the  later  improvements,  on  accoont  of  their  simplicity,  efficient  working, 
and  cheapness." 


"Ho^XMifll  s  ■RtAa^'j  ■ftay^TS , 
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It  is  claimed  by  the  inventor  that  very  great  improvements  in  the 
construction  have  recently  been  made,  based  upon  the  experience  of 
seven  years  of  constant  working  of  the  old  style  of  the  rotary  iron 
battery.  It  is  now  offered  by  the  Miners'  Foundry  to  miners  as  a  "new 
and  highly  improved  rotary  quartz  mill,"  of  less  cost  than  the  straight 
batteries,  and  requiring  less  power. 

The  construction  is  shown  by  the  figure,  page  6G6.  The  whole 
battery  is  of  iron ;  the  stamps  are  set  in  a  circle  around  a  central  vertical 
shaft  carrying  the  cams.  Motion  is  imparted  to  this  shaft  by  means-  of 
bevel-gearing.  The  cams  are  thus  carried  round  horizontally,  and  lift 
cacti  stamp  in  succession.  These  rotary  batteries  are  cast  in  three  sec- 
tions. The  first  section  has  the  mortar  or  base,  screen  frames  and  feed 
openings  in  one  piece;  the  second  section  contains  the  lower  guide 
boxes,  (which  are  of  wood,)  driving  gears,  and  cam- wheel;  the  upper 
section  contains  the  upper  guide-boxes.  These  three  sections  are  bolted 
together,  with  thin  pieces  of  wood-packing  between  each*  The  stems, 
tai)pets,  stamps,  shoes,  and  dies  are  the  same  as  in  th9  ordinary  cast 
straight  batteries. 

The  openings  for  delivery  through  screens  of  the  ordinary  construc- 
tion are  seen  at  the  base.  The  stamped  stuff  collects  in  the  annular 
trough,  east  in  one  piece  with  the  mortar,  so  that  there  is  no  leakage, 
and  is  discharged  by  a  chute  at  one  side.  It  is  claimed  as  one  of  the 
advantages  of  this  improved  form  that  there  is  more  metal  in  the  mortar 
or  base  than  in  the  old  form  of  rotary  batter}*,  and  that  the  leakage  at 
the  base  of  the  column,  the  jar  and  loosening  of  bolts,  and  the  wear  of 
guide-boxes,  formerly  complained  of,  are  now  entirely  obviated. 

Its  compactness  and  lightness  as  compared  with  the  ordinary  straight 
battery,  and  its  being  complete  in  itself,  not  requiring  timber  framing 
and  supi)orts,  commend  it  specially  to  those  who  wish  to  work  their 
ores  in  districts  remote  from  supplies  of  timber.  Mr.  W.  D.  Gray,  the 
superintendent  of  the  mill  of  the  Imperial  Company,  at  Gold  Hill,  Ne- 
vada, writes  to  Mr.  Howland,  February,  1869,  as  follows  respecting  the 
rotary  battery: 

Yours  of  IQth  instAnt  is  at  hand,  in  \rliich  you  speak  of  having  Just  finished  and 
shipped  for  White  Pine  an  SnBtami)  rotary  battery,  made  from  a  new  and  improved  set 
of  imttems.  For  a  new  coiintr\',  where  lumber  is  scarce  and  Ubor  necessarily  high, 
there  is  no  battery  now  in  use  that  \vill  equal  yours.  The  little  time  required  to  set  it 
np  ready  to  run  is  an  important  consideration.  The  greatest  objection  urged  against 
the  rotary  battery  has  been  the  cost  of  keeping  them  in  repair,  compared  with  the 


in  cost  of  reiJairs,  expense  of  running,  and  yield  per  ton  of  ore  worked — the  first  of 
which  I  have  had  charge  of  for  the  last  five  years.  The  Bock  Point  millf  run  by  water, 
has  straight  batteries.  I  think  this  comparison  can  be  fully  substantiated,  as  far  as 
c*xi>cnse  of  repairs  is  concerned ;  also  as  compared  with  any  other  mill  run  in  Storey 
County  for  the  last  five  years. 

The  mill  above  referred  to  was  designed  for  the  Grant  District,  and 
weighed,  when  complete,  less  than  six  tons.  The  stamps  weighed  COO 
pounds  each,  and  were  designed  to  make  100  drops  per  minute.  When 
working  up  to  its  full  capacity  it  will  crush  from  twelve  to  sixteen  tons, 
dry,  in  twenty-four  hours.  The  total  height  of  the  machine  is  about 
eight  feet,  and  the  weight  of  the  mortar  is  3,000  poimds. 

WILSON'S  STEAM  STAMPS. 

One  of  the  most  successful  of  the  attempts  to  apply  steam  direct  to 
the  stems  of  stamps  has  been  made  by  Mr.  T.  E.  Wilson,  of  Philadel- 


pbia,  Pennsylvania,  whoso  mills  have  beon  in  practical  openUioti  M  set 
enil  of  our  westtrn  luiues.  The  general  appearauce  and  an-augvoii-iit  ot 
he  flguro.  Steam  is  taken  diroctJy  by  a  two- 
inch  pipe  to  a  sborc  cyliuder  sromil 
the  stem  of  ench  stamp  above  tbt 
frame  and  by  saitnble  valves  is 
made  to  act  under  or  above  a  piston 
upon  tlie  prolongation  of  the  stem. 
BO  as  to  either  raise  or  throw  dovn 
the  Btanp  at  will.  The  force  of  liie 
etoam  oau  thus  be  addeil  to  the 
tvoightaDdniotncntuiaof  tbestanp 
Iq  falling:,  in  order  to  increase  tlie 
rapidity  and  force  of  the  blows,  and 
thus  to  give  au  increased  product 
<f  Btainpod  ore  in  a  given  time. 
Two  stnnipH  (ire  placed  in  each  hul- 
tcry.  The  tuortar  is  made  in  tli# 
usual  form  for  double  gralcs,  onf 
til  each  side,  bat  ia  heavier  tbasi 
those  intended  for  ordinary  statupt. 
The  two  stamps  are  intended  to 
blribe  about  400  blows  per  mtnale. 
or  200  blovi'B  to  each  stamp:  and 
It  is  claimed  by  the  mnnnfactuivn 
that  they  will  stamp  Gne  one  toa 
or  more  of  hard  rock  in  one  hour. 
It  is  automatic  in  its  action,  csms 
being  ndjusted  upon  the  npper  ends 
of  the  stems  and  operating  the 
valves  as  the  stems  move  up  anil 
down.  The  following  data  will 
show  the  force  with  which  tlia 
stamps  may  be  made  to  strike : 


Wilion  ■  Steiiin  Stumps. 


Diameter  of  cylinder,  6 g  inches,  area  in  square  inches 24.8 

Diameter  of  upper  piston  rod  2  inches,  area  in  square  inches 3. 1 

Total  ai-ea  of  piston  for  down  pressure  of  steam 21. 7 


Multiply  by  pressure  of  steam  in  the  boiler,  (70  pounds) 1,519 

Add  weight  of  stamp  and  stem 49! 

Whole  force  of  blow 2, 01 1 


This  shows  a  force  of  about  one  ton,  und  it  is  so  considered  by  Iho 
inventor.  The  steam-pressure  at  the  battery  ia  usually  less  than  stated, 
say  65  pounds.  Tlie  length  of  the  cylinders  ia  7J  inches,  and  the  thick- 
ness of  the  piston  is  .1  inches;  there  is  therefore  room  for  an  eslrenie 
stroke  of  MJ  iii(iit>s.  Iiut  nu  ;i!low,ince  niiifit  \w  iiiudc  lur  Ihe  w^ar  of 
shoes  and  dies.  lu  setting  up  the  machine  an  a^owanoe  of  five  inches 
is  made  for  this,  a  space  being  left  of  this  length  under  the  pistnn, 
when  the  shoes  and  dies  are  new,  This  leavw  a  ipace  of  9^  inches  lor 
the  movement  of  the  piston ;  bat  in  praofiiM  it  ia  not  ran  over  6  indies, 
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tbis  stroke  or  fall  of  the  stamp  being  fonnd  to  be  quite  sufficient.  To 
vary  the  length  of  the  stroke,  the  position  of  the  cam  is  varied  upon 
tbe  top  of  the  stem,  being  screwed  down  for  long  strokes  and  upward 
for  short  strokes.  The  screw  thread  is  not  cut  so  low  as  to  make  it 
possible  for  the  piston  to  strike  the  cylinder-head. 

The  dies  are  made  in  the  usual  way,  and  are  recessed  to  a  depth  of 
an  inch  in  the  bottom  of  the  mortar,  which  mast  be  bedded  upon  a 
firm  foundation. 

ADAPTATION  OF  STAMP  BATTEBIES  TO  QXJABTZ  CEUSHING. 

The  action  of  stamps  is  peculiarly  fiivorable  to  the  extraction  of  free 
pold.  The  metal,  except  in  rare  cases,  is  best  liberated  by  simply  break- 
ing up  the  quartz  without  any  grinding  or  rubbing.  Trituration  rapidly 
cuts  up  and  disseminates  the  gold  in  such  an  extreme  state  of  division 
tbat  it  passes  off  in  the  water  and  cannot  be  recovered.  These  observa- 
tions apply  in  general  to  all  ores.  The  product  from  stamps  is  more 
granular  and  contains  less  fine  powder  and  dust  than  that  of  a  grinding 
mill.  This  is  due  not  only  to  the  manner  in  which  the  stufE  is  acted 
npon,  bat  also  to  the  manner  in  which  it  is  delivered.  The  constant 
Rwash  of  the  material  and  the  dash  of  the  stamps  carry  the  finer  por- 
tion away,  and  only  those  portions  remain  which  are  too  coarse  to  pass 
through  the  screens.  Another  advantage  in  resi)ect  to  gold  or  auy  other 
malleable  metal  is  that  a  direct  blow  merely  flattens  the  particles  w  ith- 
out  wearing  them  away,  while  trituration  cuts  and  wears  them  away. 
Grold,  also,  when  in  coarse  grains,  by  its  great  specific  gravity  settles  in 
the  lower  part  of  the  mortar  under  the  sand  around  and  between  the  dies. 
The  swash  of  the  sand  serves  to  keep  the  amalgamated  copper  plates 
clean  and  bright,  and  thus  in  the  best  condition  to  seize  and  hold  the 
fi^shly  liberated  gold  particles  thrown  into  contact  Avith  them. 

Another  reason  of  the  great  practical  efliciency  of  stamps  over  other 
forms  of  ai>pardtus  for  fine  crushing  is  the  fact  that  a  wide  range  iu  the 
size  of  material  fed  is  admissible.  They  act  upon  either  fine  or  coarse 
material.  Grinding  machines  require  rock  to  be  first  broken  up  so  that 
their  surfaces  may  act  upon  as  many  fragmeut.s  as  possible  at  the  same 
time :  but  Avith  stamps,  the  rock  fed  may  vary  from  mere  sand  to  pieces 
three  or  four  inches  in  diameter.  All  are  crushed  together,  without 
clogging  or  causing  an  increased  strain  upon  the  driving-gear,  however 
rapidly  or  irregularly  they  are  fed.  The  constant  flow  of  water  through 
the  mortar  carries  out  the  fine  material  and  leaves  the  coarse  to  be 
further  acted  upon. 

DETAILS  OF  SEVERAL  STAMP  MILLS. 

In  further  illustration  of  the  construction  and  working  of  stamp  mills, 
the  following  details  regarding  some  of  the  principal  mills  of  California 
may  have  some  value.  They  are  drawn  from  the  manuscript  notes  of 
the  writer,  made  at  dififerent  times  during  visits  to  the  mines  and 
mills. 

The  40-stamp  mill  at  the  Hay  ward  Mine,  Sutter  Creek,  Amador 
County,  had  in  Juno,  1866 : 

Stamps  in  batteries  of  five  stamps  each.  Battery  boxes  of  wood.  Low 
trough  mortars  of  cast  iron.  Weight  of  stamps,  450  pounds  each ;  eleven 
inches  lift ;  80  blows  per  minute.  Dies  seven  inches  across  face ;  both 
dies  and  shoes  are  used  until  they  are  completely  worn  out,  (from  fQ\3x 
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to  six  weeks.)  Height  of  discharge-opening  eleven  inches  above  dies; 
different  heights  from  nine  to  fourteen  inches  have  been  tried,  but  the 
height  of  eleven  inches  has  been  found  to  give  the  best  results.  Screens 
on  one  side  of  the  battery  only  and  made  of  the  best  Russia  iron,  5o. 
11,  punched  with  vertical  slits  a  little  over  half  an  inch  in  lengtL 
These  screens  are  narrow,  the  delivery  being  through  a  vertical  height 
of  two  inches  only.  As  the  openings  in  the  screens  wear  most  rapidh 
upon  the  lower  ends,  the  screens  are  reversed  after  each  run. 

The  amalgamation  is  effected  in  battery,  the  gold  collecting  chiefly 
upon  an  amalgamated  copi)er-plate  at  the  delivery,  directly  back  of  the 
screens.  This  plate  is  four  inches  wide  and  is  slightly  inclined  inwaid 
The  amalgamated  particles  of  gold  accumulate  upon  this  plate  in  a  thick 
even  coat  Avhicli  can  be  removed  in  heavy  cakes  by  the  aid  of  chiseli 
This  plate  must  be  placed  at  the  proi)er  angle  with  due  regard  to  the 
velocity  of  the  movement  of  the  stamps  and  the  quantity  of  water  used. 
The  pitch  must  be  just  sufficient  to  keep  it  clear  and  no  more.  The 
apron,  outside,  is  not  made  of  copper,  as  is  usual,  since  the  progress  of 
the  amalgamation  can  be  judged  of  better  without  it. 

It  is  found  that  the  quartz  crushes  faster  when  there  is  not  an  ot^- 
supply  of  water.  Eighty  drops  of  the  stamps  per  minute  are  necessaiy 
to  keep  the  materials  properly  in  motion. 

When  the  amalgam  is  collected,  the  stamps  are  "hung  up,^  the  screens 
arc  removed,  and  the  whole  of  the  interior  of  the  battery  and  mortar  is 
accessible.  The  amalgam  found  upon  the  copper  plate  is  chiseled  o£ 
and  the  fhigments  are  collected  in  iron  vessels.  It  is  then  broken  up 
and  softened  by  the  addition  of  a  little  quicksilver.  By  this  means  any 
fragments  of  iron  and  admixed  grains  of  pyrites  are  floated  out  to  the 
surface  and  are  washed  away.  It  is  then  strained  through  a  pit-ce  of 
coarse  unbleached  cotton  cloth,  sufficient  of  the  liquid  amalgam  btMo? 
taken  to  give  a  ball  of  hard,  dry  amalgam  weighing  about  fifteen  pounds. 
At  the  clean-up  witnessed  by  tlie  ^^Titer,  about  185  pounds  of  dry  amal 
gam  were  obtained  in  15-i>ound  balls.*  It  was  then  retorted  in  an  onlin- 
ary  pot  retort  with  a  long  beak  or  tube  of  wrought-irou  pipe.  The  re- 
tort being  luted  and  closed  is  placed  in  a  rude  furnace  in  the  oi)eu  air, 
and  a  wood  lire  built  on  the  top  and  increased  gradually.  It  is  estimated 
that  the  amalgam  will  yield  about  one-third  of  its  weight  of  bullion,  or 
about  895  in  value,  to  each  pound  of  amalgam. 

At  the  Eureka  Mill,  Grass  Valley,  in  1866,  there  were  20  stamiks 
815  pounds  each,  10  inches  fall ;  screens  raised  three  inches  above  (he- 
face,  and  ftvo  inches  in  front.  Worked  well :  did  not  cut.  No  amalga- 
mation in  battery ;  the  sands  collected  on  blankets  and  copper  plates 
amalgamated  below  the  blankets.  Twenty  tons  crushed  in  eleven 
hours. 

Allison  Eanch  in  1865  worked  12  stamps  of  1,000  pounds  each,  10  to 
12  inches  lilt,  crushing  about  40  tons  a  day.  These  stamps  were  made 
upon  the  old-fashioned  pattern,  with  wooden  stems  and  square  heads. 
No  quicksilver  was  used  in  the  battery;  the  pulp  flowed  over  blankets, 
and  the  sands  deposited  were  worked  in  Attwood's  concentrator,  and  the 
waste  passed  through  the  Lawton  pan.  Fourteen  Lawton  bowls  were 
used,  and  were  s;iid  to  save  from  $1,000  to  $1,200  a  month.  Sulphurets 
were  concentrated  in  a  long  rocker,  a  square  box-trough,  giving  from 
five  to  seven  tons  a  week  of  concentrated  sulphurets. 

At  the  Merrimiic  Mill,  of  10  stamps,  the  amalgamation  was  effected 
in  battery.    The  copi)er  plates  are  one-eighth  of  an  inch  thick  and  aboat 

*  Tho  yield  in  tUia  caao  was  from  about  780  tons  of  the  quartz,  or  a  two- weeks  run. 
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nc  :&«!  Umi^  ijtam^s  weigh  710  pounds  each ;  3-iuch  titcuti,  IC  iiicli<>H 
n.£ ::  II  iiuamg  -n-  I:*  inches  lift ;  d^vei?  four  iiich«H  ahovv  th«  tup  ul' 

Jki  2U«ibr  Sic  KB.  16  Btamps,  weighing  l^OifS  jMnuidn,  or  an  iivoruKc 
r  xmW'  ginmiiiiL  taA. 

J-glfaaiiiL  IQL  Bnwn's  Valley,  12  stam(>^  fuur  iu  etivh  butO-ry  ;  TftU 
caoifi*.  «w&t  ir  iMn  not  lifted  high  hut  run  uitt,  (72  tu  7C  di-upa  jnt  luiii 
tt.  'atf'faHitx  being  soft.  Bluiliebt  and  a  luug  hIujim)  billow  tlifiii. 
•A.  4  wowb:  fmr  inches  trom  top  of  die  to  ditivliurifi!, 

Smces  BkOks mUs,  near  DowDieville,  two  tuilhi,  ];;  hUuiiim  uiwli ;  (tun 
taB|«.  in  each  battery;  roDod  steins  and  liead* ;  weight  OUO  i»ouiidB  id 
pp^f  mjn.  £14  ponnfls  in  lower.  Btrike  OU  tu  U7  bluwu  [>f  r  iiiiiiiil:f ,  uikI 
Pom  Biae n>  tv^ve  inches  Ibll,  depcudiug  upou  tlu;  sn-tir  uf  lhi-<li<'H, 
>elivay  fire  inches  to  five  aad  a  half  iu<;br>ii  ul>uv<i  ilif..  Hu  <A»ntrf 
lalesin  batteiy-  ^o.  4  screeus,  144  holui  tu  Ui«  iiu^lj,  Jtuwla  troii, 
Itey  dean  op  oooe  in  60  days,  and  fW  jter  <xut,  itT  tlu-.  wholt-  yi'-Ul  )«  i*l* 
aincd  in  the  battery,  including  the  frout  pbtt*t  alUw^l^Mj  tu  ifiuhiii . 
eianteU  v«re  nsed  for  some  time  below  ItuWuy,  but  wt^v  rf|>liKu-(l  Uy 
malgamated  coi^ter  plates,  ezt«udiiig  &r  M  IbM.  b«iow  lb*s  baiu^) ,  mikI 
aring  a  slope  of  one  in  twelve. 
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The  data  of  meaanremcnt  uf  Umn  anr  fFr^Eu  «9Stiinat«R  by  the  book- 
:eepers  or  the  mill  Bnperintim'b^itii,  and  may  u'ft  be  accurate  within  12 
(er  cent. 

At  the  Bigler  Mill,  Clear  Cr^ek  diittrict,  Jane,  1666,  there  were  ten 
tamps;  two  Hunter's  aMw«utrat/jrH ;  one  of  Hendy'sor  Prater's oon- 
entrators.  Tbe  order  of  Kucct^Kniuii  »t  tbe  fall  of  stamps  was  1.  4.  If, 
i.  3.  The  amalgamation  Was  t:tSi:t:Unl  in  battery  as  much  a.s  i>ossible. 
iSro  amalgamated  copper  [ilatt-H  wi-n;  u-smI,  odc  six  incbe-s  wide  between 
he  top  of  the  dies  and  the  Ncre<;ni',  tbe  other  six  or  seven  inches  wide. 
ilaeed  at  the  back  of  the  mortar  nnder  the  feeding  chute :  both  plates 
King  inclined  inward  so  aw  to  be  washed  clean  by  (he  swash  of  tht' 
rat«x. 

At  the  celebrated  Goold  and  Curry  Mill,  as  first  arTange<l  for  dry 
lushing,  tbe  stamps  were  placed  in  battcnes  of  five  each,  and  a  belt 
•3  inches  wide  drove  two  batteries,  (or  ten  stamps.) 

As  ^pn^iriate  to  this  part  of  the  report  I  iusert  interesting  dettiils 
xnceming  the  Uettacom  Mill  stamp  batteries  at  Austin,  Serada.  ^Hiese 


672     MINES  AND   HININQ   WEST  OF   THE   BOCKY   MOUNTAINS. 

l)articulars  were  obtained  by  Mr.  Raymond,  and  I  extract  them  ftom 
liis  chapter  upon  metallnrgical  processes : 

The  weif^ht  of  tho  stampH  U  nearly  900  pounds  each.  Thero  is  not  so  much  diilcr- 
cnco  of  opinion  now  as  formerly  among  good  miU-men  as  to  the  proper  weis^ht  f  r 
Htampe.  As  the  amount  of  horse-power  (and  hence  of  fuel)  reqaireu  to  run  a  baner 
dei>ouds  directly  upon  this  weight,  it  has  been  necessary  to  find  out  by  expcriec.^ 
wliother  heavy  blows  do  as  much  work  in  proportion  as  lighter  ones,  and  where  tkt 
proper  medium  lies.  The  aucstiou  has  quite  as  much  to  do  with  the  discharge  a«iniii 
the  crushing.  The  blow  of  the  stamp  not  only  [mlverizcs  the  rock,  bat  drives  it  out- 
ward througli  the  screens.  In  dry-stamping  this  is  the  only  force  which  effects  tkr 
discharge.  Hence  the  weight  of  the  stamp  should  not  be  so  ffreat  as  to  necessitite 
slow  running,  l^bably  750  to  800  i)ounds  is  the  best  weight  for  ceneral  use ;  thoofk 
if  all  mills  were  run  as  skillfully  as  the  Mettocom,  even  SOO  pounds  would  not  he  m 
heavy. 

The  stems  are  ^  inches  in  diameter.  The  usual  size  is  2{,  and  these  stems  ore,  then- 
fore,  nearly  SX)  per  cent,  stronger  and  hea\ier  than  ordinary ;  the  proportion  beiB^ii 
the  squares  of  the  diameters.  The  advantage  of  putting  a  hiiger  proportion  of  tk 
total  weight  into  the  stem  is  the  diminisheil  vibration  from  the  blow  on  tbe  tspptt. 
The  stems  should  always  be  fitted  as  closely  as  possible  to  the  guides ;  bnt  light  iteBf 
spring  or  bend,  and  wear  the  guide  in  rising.  There  is  no  wear  of  this  kind  in  fidlin^ 
so  long  OS  the  stem  is  true.  The  stems  are  set  8|  inches  apart,  the  bosses  and  shoN 
work  within  about  two  inches  of  each  other,  and  the  distance  between  the  tappets  ii 
about  throe-fourths  of  on  inch.  The  whole  length  of  each  battery-mortar  is  therefoR 
about  5  feet  0  inches. 

The  cnni-Hliafb  is  rigged  with  single  cams.  The  old  fashion  of  triple  cams  is  nov 
about  obsolete ;  but  tlio  usual  form  is  tlio  double  cam,  which  many  mill-men  BtiU 
prefer,  claiming,  that  as  it  gives  two  drops  of  the  stamp  for  each  rovolntion,  it  sstbi 
friction  in  gearing,  and  enables  the  battery  to  be  run  at  high  speeds  without  ruuiiiig 
the  engine  as  fast.  These  and  other  arguments  for  the  double  cam  only  prove  that  it 
suits  the  machinery  which  has  been  calculated  for  it.  As  a  matter  of  fact,  howipTer, 
I  have  never  M^en  doubhvcam  batteries  equal  the  single  cams  in  speed ;  and  I  think 
Mr.  Howell  is  right  in  claiming  the  advantage  for  single  cams,  that  the  shoulder  ciB 
be  brought  directly  under  the  tappet,  so  as  to  prevent  catching.  With  the  ordinaiy 
double  cam,  the  shaft  must  be  sot  further  back  rroni  the  stems,  and  the  cams  are  essilf 
caught  and  broken. 

This  subject  is  <lii'ectly  rc1at<^d  to  the  speed  of  the  battery.  The  Mettacom  mill  hat 
vindu':it(?d  triumphantly  the  wisdom  of  its  peculiar  features  by  the  most  extraordinary 
running  on  reeonl.  For  months  together  the  batteries  have  l)oen  kept  at  from  ^  to 
100  drops  iHir  minute,  rising  to  10*2,  or  even  105,  and  never  falling  below  94  ;  yet  thenr 
liius  i)«>vor  been  a  cum  broken  in  the  mill.  The  Manhattan,  an  excellent  xuill,  with 
double  cams  iind  stamps  wrighinjjj  only  750  pounds,  cannot  safely  run  on  the  same  ore 
at  higher  spc<?d  than  f^o  to  the  minute,  and  Mr.  Curtis,  the  able  superintendent,  iriih 
the  iK^rfomiances  of  the  Mettacom  betbro  his  eyes,  naturally  declares  himself  in  favor 
t)i'  th(.'  single  cam,  which  would  <>nable  him  to  run  his  batteries  up  to  110  per  minat^. 
Tlie  Mettacom  stamps  fall  10  inches.  The  original  drop  was  9^  inches;  but  it  was  in- 
creased to  e:iso  the  cams  an<l  givr  less  jar.  The  rebound  of  the  stamps  amounts  soiut- 
timcs  to  1^  inches.  Strange  to  say,  the  high  s[>eed  maintained  has  not  cuuse^l  exeesa^e 
necessity  «»1"  repairs.  On  the  contrarj-,  the  battery  has  stood  the  strain  better  than  any 
other  within  my  knowledge.  Kven  the  shoos  and  dies,  which  were  not  supposed  to  be 
unusually  goo<l,*  being  bought  for  ordinary  hard  iron,  lasted  for  five  monthrt  of  contino- 
<ms  running  without  b«Mng  replaced.  This  fact  cannot  be  adequately  explained.  Prob- 
ably that  particular  set  w:ls  a  lucky  east.  Ordinarily,  it  would  have  worn  out  in  aboct 
sixVeeks ;  but  I  do  not  doubt  that  the  heavy  charges  put  through  the  battvrics  at  hicb 
sj|>ced  protected  the  shoes  and  dies  from  [wunding  on  one  another,  which  they  an  qute 
likely  to  do  in  ordinary  mills,  especially  when  the  feeder  is  careless.  A  mill  running 
at  100  to  the  minute  keeps  the  fei.'der  biis^';  and  ho  does  not  wait  for  a  stamp  to 
thunder  out,  by  pounding  on  its  anvil,  that  it  has  linishod  its  last  mouthful  and  wants 
another. 

A  fact  not  t^)  bo  overlooked  in  this  connection  is  the  great  solidity  of  the  battery 
frame  and  fouudatiouu.  Nine-tenths  of  the  8taui|>-mills  ordinarily  erected  would  rack 
themselves  to  pieces  if  run  as  the  Mettacom  has  been,  without  breaking  so  much  as  a 
bolt. 

The  gain  in  quantity  of  ore  crushed  is  more  than  proportionate  to  the  increase  oi 
spiHul.  As  I  have  remarked,  this  quantity  depends,  in  dry-crushing  especially,  on  tlu* 
<lischarge.  I  shall  speak  of  that  presently,  as  it  regards  the  arrangement  of  scncens; 
but  I  now  refer  to  the  frequency  of  the  drops  which  supply  the  direct  impulse  and  the 
air  shock,  by  which  the  dry  ''pulp''  is  driven  through  the  screens.  Mr.  Uowell  foond 
by  exi>erinient  that  with  60  clrops  per  minute  he  could  put  through  in  twsnty-fuar 
hours  only  about  4^  tons ;  iX)  drops  gave  a  little  over  10  tons ;  and  102  drops  more  than 
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V:  15|  tons.    If  we  assume  thaf  the  increase  in  consumption  of  fuel  would  be  the  same  as 
that  in  the  power  generated  by  the  falling  stamps  per  minute,  we  shall  have — 


Naof  dropa 
nunnte. 

Horse-power, 
I>er  stamp. 

Increane  of 
power. 

Yield. 

Increase  of 
yield. 

60 

90 

103 

1.36 
9:04 
3.33 

15* 

50  per  cent. . 
10  per  cent. . 

123  per  cent. 
55  per  cent 

The  increase  of  speed  from  60  to  103,  or  70  per  cent.,  increased  the  yield  from  4^  to 
,  15^,  or  244  per  cent.  To  this  should  be  added  the  gain  in  wages,  interest  on  capital, 
,  dee.,  aecurea  by  rapid  running.  This  comparison  does  not  fairly  apply  to  wet-crnshinff, 
'  though  I  am  satished  that  in  that  process  also  high  speeds  are  the  best.  But  the  dit- 
I  ference  is  not  so  startling.  Most  wet-crushing  muls  come  pretty  near  the  average  of 
.  li  tons  crushed  in  twenty-four  hours  per  horse-power  developed  by  each  stamp.  But 
I  the  above  table  shows  a  variation  from  0.33  tons  at  60  to  0.70  at  102.  The  performance 
I  of  the  Manhattan  mill  is  about  0.45  ton  crushed  in  twenty-four  hours  per  horse-power 
,  developed  by  each  stamp ;  and  this  is  a  fair,  perhaps  a  high,  average  for  such  mills. 
When  the  throat  of  tne  battery  is  open,  the  pulp  will  be  thrown  both  ways,  and 
some  of  it  comes  back  on  the  feeding-floor.  This  indicates  a  fact  too  often  ignored  in 
the  construction  of  mortars,  namely,  that  since  the  impulse  given  by  the  stamp  is 
radial  in  all  directions,  the  crreater  the  surface  of  discharge  the  higher  will  be  the  duty 
performed.  The  Mettacom  batteries  are  not  perfect  in  this  respect.  They  have  only 
a  ungle  front  discharge,  but  this  is  18  inches  high,  instead  of  12,  as  is  usuaL  It  is 
noticed  that  the  fine  puJp  comes  mostly  through  the  upper  six  inches,  and  lience,  in 
most  batteries,  would  be  thrown  back  into  the  mortar  until  it  found  exit  below.  Va- 
lions  forms  of  mortar  with  increased  discharge  have  been  recommended.  The  max- 
imam  discharge  per  stamp  is  attained  by  Clayton's  circular  mortar,  containing  only 
one  stamp.  There  are  also  mortars  with  universal  discharge,  in  which  the  screens  ^o 
all  the  way  round,  being  carved  at  the  ends.  The  most  common  are  the  double  dis- 
chargers, having  screens  in  front  and  behind,  and  the  feed  over  the  rear  screen.  The 
olijectioa  hitherto  made  to  all  arrangements  involving  curved  screens  is  the  difficulty 
of  properly  stretching  and  keying  tSem,  while  in  dry-crushing,  even  a  rear  screen  is 
Ibond  to  be  inconvement  on  account  of  breakage  from  coarse  ore.  Mr.  Curtis,  of  the 
Manhattan,  however,  prefers  a  double  discharge,  while  Mr.  Howell  cares  more  for  end- 
dischargers.  The  Mettacom  end-stamps  are  hung  with  three-eighths  of  an  inch  more 
iaXi  than  the  others,  and  still  do  less  work.  The  order  in  which  the  stamps  fall  varies 
in  different  mills,  and  for  wet  and  dry  crushing.  The  two  extremes  to  be  avoided  are 
a  simultaneous  drop  of  all  the  stamps,  which  would  rack  the  frame,  strain  the  engine, 
destroy  the  continuity  of  discharge,  and  probably  break  the  screens:  and  a  drop  in 
regolar  succession,  (1,2,3, 4,5,)  which  would  shove  the  ore  to  one  end  of  the  mortar, 
and  give  the  stamps  at  one  end  too  much,  and  at  the  other  end  too  little,  to  do.  Some 
mill-men  prefer  to  arrange  the  succession  so  that  no  stamp  shall  immediately  follow 
its  next  neighbor.  The  orders  1,4,2,5,3;  1,3,5,2,4;  4,2,5, 1,3,  would  satisfy  this 
condition.  Others  prefer  dropping  the  two-end  stamps  first,  as  1, 5, 2, 4, 3,  or  1, 5, 4, 2, 3. 
The  wave  of  discharge  or  splash  of  the  water  through  the  screens  in  wet-crushing 
is  to  be  taken  into  consideration.  In  dry-crushing,  the  objects  to  be  secured  are  an 
eqnal  distribution  of  ore  under  the  stamps,  giving  an  equal  work  per  stamp,  and  a 
maximum  discharge  of  pulp  through  the  screens.  The  latter  seems  to  be  best  secured 
by  letting  the  middle  stamp  drop  last.  The  outer  stamps  should  then  have  slightiy 
longer  cams,  to  increase  their  fall.  It  will  be  found  that  the  central  stamps  take  and 
distribate  nearly  all  the  feed.  Much  depends  on  the  skill  and  fidelity  of  the  feeder,  in 
both  kinds  of  crushing.  U^nce  the  automatic  self-feeding  batteries  used  in  Cornwall 
have  found  little  favor  in  thiscouutrv.  They  do  not  ''humor'*  the  stamps;  and  the 
difference  in  regnlarit^  of  running  and  in  duty  performed  is  more  than  equivalent  to 
the  wages  of  a  good  feeder. 

The  screens  of  this  mill  are  No.  40  brass  wire,  (1,600  meshes  to  the  square  inch,) 
which  is  preferred  for  dry-crushing  to  the  *'  Russia-punched.''  The  latter  are  frequently 
pTeferrea  by  mill-men  in  wet-crushing,  on  account  of  alleged  greater  durability,  or  in 
the  belief  that  slits  are  better  adapt^  to  discharge  li<^uiu  pulp  than  meshes.  I  take 
leave  to  doubt,  however,  whether  these  advantages  m  any  case  counterbalance  the 
greater  proportional  discharge-area  offered  by  wire  screens.  The  Mettacom  screens 
are  not  vertical^  but  lean  outward  about  10  degrees.  The  pulp  generallv  goes  through 
obliqaely,  and  is  as  fine  as  the  siftings  of  a  horizontal  No.  60  sieve.  Tne  an^le  given 
has  been  established  as  the  best  for  dry-crushing.  The  ^ain  in  amount  of  discharge, 
wet  or  dry,  horn  inclined  screens,  is  universaUy  recognized ;  but  mill-men  do  not  so 
generally  bear  in  mind  that  the  screen  so  set  should  be  a  little  coarser  than  the  fineness 
required  for  the  pulp,  if  the  best  results  are  to  be  obtained.    Bir.  Howell's  observation 
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aoveraH  in  tbe  enrly  AuBtin  millB,  which  were  finsLly  courteinncd. 
rcail;  to  iqject  snch  appliances  aa  noon  aa  tliey  cbobc  a  little  trouble, 
fbnlty  constniction  or  careleas  mnnaf^emont.  But  this  x^i^iiit  will  ht>  I 
aiit  to  be  dismiased  so  panil.v.  I  do  nnt  remember  ever  in  my  lif«i  povii 
which  the  difSciilty  of  discharge  did  not  really  delay  the  nork  of  ci 
titimo  of  excessive  discharge,  which  would  do  no  bann,  is  carefiillj 
one  i-an  tell  to  tliis  day  Low  much  the  stamp  now  iu  use  cunld  l 
Himply  improviDg  1intt<^rits  iu  this  respect.  The  tide  of  invention  is, 
running  tlio  wrong  wny.  Wo  liiive  iiiunmerablo  duvicca  to  Increnae 
riency  of  tbo  blow  of  tbo  stamp,  whicb  ia  oJrtuuIy  in  advance  of  tb 
rhinL'ry,  while  tbe  inventiona  for  improving  tho  morturs  and  diuebai 
i:ni1ly  iinpurfi^ct.  and  regarded  witli  too  little  favor  by  thoso  pnicti< 
are  nlunn  competent  t4>  tako  hold  of  them  and  perfect  them. 

The  Hcn-eua  at  this  mill  Inat  nearly  four  weeks.  When  the  thrcni 
hrgin  to  ahift,  and  the  Bcreena  ninat  be  removed.  They  are  turiiei 
wear.  Tliu  luiddln  of  the  screen  lasts  longest.  Tho  dies,  when  new,  ( 
alxiut  one  inch  of  the  lowest  iM>ition  of  the  diacliarge.  It  ia  verj'  ii 
thin  iuten'al,  called  the  ''height  of  iasue,"  as  amall  as  the  screens  wil 
nscd  fur  five  months  wore  away  about  1{  inches,  and  tbo  intuHliu 
raJHed  thoenpadty  of  (bo  battery  nearly  two  tons  perday.    Mnob  1 


.  11  out.    This  is  a  Gurmaik  plan,  nnd  (iscd  enccessi^lly  ii    _. 

manngcil  by  Gennans  in  tliis  country. 

Tho  fimiidiitioii  of  a  batt-ory  is  tbe  most  importAut  part  of  it.i  ctmnl 
thu  feature  roost  ncelectvd  in  this  cnnntry.  Few  mill-owncrH  likt 
money  "entof  sight;'' tbo  work  of  preparin)]!  foundations  is  iiarsimonii 
er  carelessly  mannged;  and  tbe  itMult  ia  tbnt  tlic  bnCtedes  eannet  ber 
and  even  nt  low  mHtisl  tliey  ore  continually^  settling,  or  getling  ont  ol 
c(B<:ioncy  and  stability  of  tbe  Mettacom  mill  is  due  to  its  carefully-] 
tion.  The  niorlur-blocks  are  set  on  end,  upon  solid  bed-iwrh.  Til 
deep.  Ui'fore  placing  them  tbe  rock  was  tborougbly  smnolhed  and 
bottom  of  each  liloch  waa  planed  tme.  The  npper  ends  of  tbe  blocki 
case  wilb  nil  large  tiiubent)  sun-cracked,  melted  sulphur  was  ponnHl 
Tlic  tnorlars  are  w^t  on  the  blocks  and  screwed  dowu  tight.  If  nc 
quently  tbn  ciisti)  directly  to  tho  blocks,  they  will  in  a  few  months  gi 
nud  sand  will  work  between,  putting  tbo  machinery  out  of  idnnib  i 
the  mortar.    To  prevent  this,  two  tbickucsscs  of  blanket  soaked  in 
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Ited  to  that  of  the  batterieB.  In  such  cases  the  extra  machinery  is  practically  good 
r  nothing,  since  the  capacity  of  a  mill  is  determined  by  its  least  adequate  part.  The 
ettacom  batteries  must  either  run  but  twelve  hours  daily,  or  they  must  run  for  a 
nger  period  at  full  capacity,  and  then  stand  still  until  the  surplus  of  the  pulp  has 
3en  roasted. 

AUSTBALIAN  HACHINEBY  AND  STAMPS. 

ISext  to  California  and  Nevada,  Australia  is  the  country  in  which  the 
reatest  number  of  stamp  mills  have  been  erected,  and  where  experience 
lore  nearly  equals  our  own.  It  is  thus  important  to  glance  at  the 
stent  and  character  of  Australian  mechanical  appliances,  and,  as  far  as 
ossible,  to  compare  them  with  similar  machines  in  this  country. 

The  mineral  statistics  of  Victoria  for  1868  give  some  very  interesting 
»articulars  concerning  the  weight  and  cost  of  stamp-heads  and  shanks 
iid  lifters,  the  quantities  of  quartz  crushed  per  diem,  the  number  of 
loIcs  per  square  inch  in  the  gratings,  the  quantity  of  water  used  and 
he  quantity  of  quicksilver  used  and  lost.  They  have  reference  only  to 
he  principal  gold  mines  in  the  several  districts;  but  they  will  not  on 
hat  account  be  less  useful. 

In  the  Ballarat  mining  district  the  stamp-heads  and  shanks  or  lifters 
-ary  in  weight  from  4  hundred  weight  to  8  hundred  weight  2  quar- 
ers,  and  the  cost  is  from  £3  lis.  6(L  to  £15 10s,  The  height  the  stamp- 
Lead  falls  ranges  from  7  to  10  inches.  The  number  of  strokes  made  by 
tomp  heads  per  minute  is  from  50  to  85.  The  quantity  of  quartz 
crushed  per  head  per  diem  of  24  hours  varies  from  1  ton  to  4  tons.  The 
lumber  of  holes  per  square  inch  in  the  gratings  used  is  from  40  to  200. — 
The  latter  number  is  made  use  of  by  the  Victoria  company  at  Clunes ; 
;he  grating  is  fixed  at  the  back  of  the  stamper-box.)  The  horse-power 
•equired  to  work  each  stamp  is  from  1  to  2.  The  quantity  of  water  used 
>er  stamp-head  in  crushing  varies  from  950  gallons  to  8,640  gallons  per 
liem  of  24  hours.  The  quantity  of  mercury  used  in  the  ripi>les  per 
(tamper  is  from  5  to  75  pounds.  The  quantity  of  mercury  lost  per 
itamp-head  per  week  varies  from  1  ounce  to  8  ounces. 

In  the  Beechworth  mining  district  the  stamp-heads  and  shanks  or 
ifters  vary  in  weight  from  4  hundred  weight  1  quarter  17  pounds  to  7 
mndred  weight  3  quarters,  and  the  cost  from  £5  3«.  G{2.  to  £13  per  head. 
Che  height  the  stamp-heads  fall  varies  from  5  inches  to  14  inches. 
The  number  of  strokes  made  by  the  stamp-heads  per  minute  is  from  40 
DO  90.  The  quantity  crushed  per  head  per  di^m  of  14  hours  ranges  from 
IC  hundred  weight  to  4  tons.  The  number  of  holes  per  square  inch  in 
bhe  gratings  used  is  from  00  to  140.  The  horse-power  required  to  work 
3ach  stamp-head  is  from  0.75  to  1.50.  Tbe  quantity  of  water  used  per 
stamp-head  in  crushing  varies  from  720  gallons  to  11,520  gallons  per 
fliem  of  24  hours.  The  quantity  of  mercury  used  in  the  ripples  i>er 
stamper  is  from  5  to  70  pounds.  The  quantity  of  mercury  lost  per 
stamp-head  per  week  varies  from  ^  ounce  to  8  ounces. 

In  the  Sandhurst  mining  district  the  stamp-heads  and  shanks  or  lifters 
vary  in  weight  from  5  hundred  weight  to  8  hundred  weight,  and  the  cost 
from  £4  5s.  to  £8  lis.  The  height  the  stamp-heads  fall  varies  from  6 
to  IS  inches.  The  number  of  strokes  made  by  stamp-heads  per  minute 
is  from  25  to  75.  The  quantity  of  quartz  crushed  per  head  per  diem  of 
24  hours  ranges  from  18  hundred  weight  to  3  tons  3  quarters.  The 
number  of  holes  per  square  inch  in  the  gratings  used  is  from  64  to  140. 
The  horse-power  required  to  work  each  stamp-head  is  from  0.66  to  2. 
The  quantity  of  water  used  per  stamp-head  in  crushing  varies  from  4,000 
gallons  to  8,640  gallons  per  diem  of  24  hours.  The  quantity  of  mercury 
used  in  the  ripples  per  stamper  is  from  10  to  40  pounds.    The  quantity 
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of  mercury  lost  per  stamp-head  per  week  varies  fkrom  ^  oimoe  to  ^ 

ounces. 

In  the  Maryborough  mining  district  the  stamp-heads  and  shaokscr 
lifters  vary  in  weight  from  4  hundred  weight  2  quarters  to  8  haniM 
weight,  and  the  cost  from  £4  188.  6d.  to  £8  lis.  6d.  The  height  tk 
stamp-neads  fall  varies  from  6  to  22  inches.  The  number  of  stnta 
made  by  stamp-heads  per  minute  is  from  50  to  75.  The  qnanti^rf 
(luartz  crushed  per  heaid  per  diem  of  24  hours  rang^es  from  1  ton  to  S 
tons.  The  number  of  holes  per  square  inch  in  the  gratings  nsed  is  fm 
70  to  144.  The  horse-power  required  to  work  each  stamp-head  ii 
from  0.50  to  2.50.  The  quantity  of  water  used  per  stamp-head  in  cnak* 
ing  varies  from  900  to  8,640  gallons  per  diem  of  24  hoars.  The  quaoti^ 
of  mercury  used  in  the  ripples  per  stamper  is  from  3  to  30  ponndSi  Tk 
quantity  of  mercury  lost  per  stamp-head  per  week  varies  from  1}  oaneei 
to  8  ounces. 

In  the  Gastlemaine  mining  district  the  stamp-heads  and  shaokBOi 
lifters  vary  in  weight  from  4  hundred  weight  2  quarters  to  8  hundred 
weight,  and  the  cost  from  £4  2«.  0(7.  to  £21  11«.  Gd.  The  height  tk 
stamp-heads  fall  varies  from  6  to  15  inches.  The  number  of  stnkn 
made  by  stamp-heads  per  minute  is  from  35  to  75.  The  quantity  d 
quartz  crushed  per  head  per  diem  of  24  hours  ranges  from  1  ton  to  J 
tons  5  hundred  weight.  The  number  of  holes  per  square  inch  in  As 
gratings  used  is  from  40  to  144.  The  horse-power  reqaired  to  woik 
each  stamp-head  is  from  0.50  to  2.  The  quantity  of  water  used  per 
stamp-head  in  crushing  varies  from  4,800  to  12,900  gallons  per  diem  df 
24  hours.  The  quantity  of  mercury  used  in  the  ripples  per  stamp  is 
from  6  to  40  pounds.  The  quantity  of  mercury  lost  per  stamp-head  pff 
week  varies  from  J  ounce  to  24  ounces. 

In  the  Ararat  mining  district  the  stamp-heads  and  shanks  or  lifters 
vary  in  weight  from  5  hundred  to  6  hundred  weight  3  quarters,  and  the 
(503t  from  £1  to  £S  Ss.  The  height  the  stamp-he^ds  fall  varies  from 
7^  to  10  inches.  The  number  of  strokes  made  by  Rtami>-heads  per 
minute  is  from  60  to  72.  The  quantity  of  quartz  crushed  per  head  per 
diem  of  24  hours  ranges  from  1  ton  5  hundred  weight  to  1  ton  10  him- 
dred  weight.  The  number  of  holes  per  square  inch  in  the  gratings  used 
is  from  90  to  120.  The  horse-power  required  to  work  each  stamp-head  is 
0.75.  The  quantity  of  water  used  per  stamp-head  in  crashing  varies 
from  4,320  gallons  to  12,960  gallons  per  diem  of  24  hours.  The  quantity  rf 
mercury  used  in  the  ripples  per  stamp  is  from  6  to  47  pounds.  Tbe 
(quantity  of  mercury  lost  per  stamp-head  per  week  varies  from  J  ounce 
to  7  ounces. 

In  the  Gipp's  Land  mining  district  the  stamp-heads  and  shanks  or 
lifters  vary  in  weight  from  6  hundred  weight  to  7  hundred  weight  2 
quarters,  and  the  cost  from  £5  58.  to  £40.  The  height  of  the  stamp- 
heads  fall  varies  from  7  to  10  inches.  The  number  of  strokes  made  by 
stamp  heads  per  minute  is  from  60  to  80.  The  quantity  of  quarts 
crushed  per  head  per  diem  of  24  hours  ranges  from  1  ton  10  hundred 
weight  to  2  tons  1  hundred  weight.  The  number  of  holes  per  square 
inch  in  the  gratings  used  is  from  70  to  250.  The  horse-power  reqaired 
to  work  e.ach  stamp-head  is  from  0.75  to  1.50.  The  quantity  of  water 
used  per  stamp-head  in  crushing  varies  from  1,600  gallons  to  25,000 
gallons*  per  diem  of  24  hours.  The  quantity  of  mercury  used  in  the 
ripples  per  stamp  is  from  10  to  37  pounds.  The  quantity  of  mercuiy 
lost  per  stamp-head  per  week  varies  frx>m  5  ounce  to  32  ounces. 

*  This  is  excessive. 
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It  will  be  interesting,  also,  for  comparison  with  onr  own  statistics,  to 
lote  the  present  number  of  machines  in  use  in  Yictoria,  Australia,  for 
lifferent  mining  purposes.  The  following  statement  shows,  approxi- 
nately,  the  number  of  miners  employed,  the  machinery  in  use,  and  its 
ralue  in  the  several  gold  fields  in  the  colony,  &c.,  compiled  from  the 
nining  surveyor's  and  register's  reports  for  the  quarter  ending  Septem- 
>er,  1869. 

The  number  of  miners  (including  16,393  Chinese)  engaged  in  alluvial 
md  quartz  mining  was  68,684. 

Machinery  far  cdluvial  mining. — Steam  engines  used  in  pumping  and 
irinding,  422 ;  horse-puddling  machines,  1,797 ;  whims,  292  j  whips  or 
loUeys,  310 ;  sluices,  toms,and  sluice-boxes,  18,740 ;  hydraulic  hose,  13 ; 
mmps,  992:  water-wheels,  303;  quicksilver  and  compound  cradles, 
S81 ;  stamp-neads  crushing  cement,  652 ;  boring  machines,  21. 

In  quartz  mining. — Steam  engines  used  in  winding,  pumping,  and 
cashing,  656,  with  an  aggregate  of  12,308  horse-power;  crushing  ma- 
thines,  driven  by  other  power  than  steam,  67:  stamp-heads  crushing 
[uartz  or  other  vein  stuff,  6,200 ;  winding,  washing,  pumping,  or  other 
nachines,  moved  by  water-power,  6 ;  whims,  544 ;  whips  or  pulleys,  440. 

Approximate  value  of  mining  plant,  £2,219,658.  Number  of  square 
aUes  of  auriferous  ground  actually  worked  upon,  892^.  Number  of  dis- 
inct  quartz  reefs  actually  proved  to  be  auriferous,  2,808. 

Vtigkt  and  ooet  of  etampa,  the  quantity  of  quartz  crushed  per  stamp,  ^c,  at  some  of  thf. 
firimdpal  gold  mines  in  Australia,  Compiled  from  the  "  Mineral  StatisUcs  of  Victoria  " 
/or  1«67. 


Name  of  district. 


allarat 

oeohwortli . 
indhmst — 
[aryborongh 
Muemaine. 

mrat 

ipps  Land  . . 


Weight  of 
■tampt. 


Pounds. 
400to8S0 
448  to  rJ5 
500  to  800 
450  to  800 
450  to  800 
500toG75 
600  to  750 


Cost  of  stamps. 


£ 
3 
5 
4 
4 
4 
7 
5 


t. 

17 
3 
5 

18 
2 

00 
5 


d.  £  ». 
6  to  15  10 
6  to  13  00 


8  11 
8  14 
11 
0 
to  40  00 


to 
to 
to  31 
to    8 


d. 
0 
0 
0 
6 
6 
0 
0 


FalL 


Inehsi. 

7  to  10 
to  14 
to  18 
to  83 
to  15 

7i  to  10 

7    to  10 


5 
6 
6 
6 


Blows  per 
minnto. 


50  to  85 
40  to  90 
25  to  75 
50  to  75 
35  to  75 
60  to  78 
60  to  80 


Qaantity 

crushed  per 

stamp  in  24 

hours. 


T»nt. 
1. 0    to  4.  0 
a  8    to  4. 0 
0. 9    to  3+ 
LO    to  3.U 
1.0    to  3i 
L85  to  1.5() 
1. 50  to  2.  o:> 


Xnme  of  district. 


lUarat 

leohworth . 
adhuTsI  ... 
■ryboToogh 
lauemaioe. 

rarat 

ppa  Land  .. 


Fineness 

of  prates. 

(Holes  per 

sq*re  inch.) 


40  to  800 
60  to  140 
64  to  140 
70  to  144 
40  to  144 
90  to  130 
70  to  350 


Horse-power 

expended 

per  stamp. 


1.00 
a  75 
0.66 
0.50 
0.50 
0.75 
0.75 


to8L00 
to  1.50 
to  8.00 
to  2.50 
to  8.00 

to  1.50 


GaUons  of  water 
per  stamp. 


050  to 
780  to 
4,000  to 
900  to 
4,800  to 
4,380  to 
1,600  to 


8,640 
11.580 
8,640 
8,640 
13,960 
18,960 
85,000* 


Quantity 
of  mercury 
per  stamp. 


Poundt. 
5  to  75 

5  to  70 
10  to  40 

3  to  30 

6  to  40 
6  to  47 

10  to  37 


Loss  of 

mercury 

p'r  stamp. 


Ounett. 
1  to8 
h  to8 
i  to5i 
l^toS 
i  to  24 
i   to7 

1-5   to  32 


*  This  ezcessive. 


STAMP-BATTEEEES  OP  POET  PHILLIP. 


For  the  purpose  of  comparing  our  methods  in  California  with  those  in 
ustralia,  the  following  notice  of  the  Port  Phillip  Company's  mines  and 
ill,  at  Clunes,  Australia,  is  added  to  the  foregoing  descriptions.  This 
»mpany  mines  upon  five  veins,  with  an  aggregate  drivage  of  25,590 
et,  equal  to  4f  miles.    The  depth  of  the  main  shaft  is  464  feet  -^  leT\^tX\ 
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of  tramways  on  tbe  Hnrface  for  the  conveyance  of  qaartz  and  nh.*. 
2.300  fpot,  single-track;  engine  for  hoisting  fuid  pmnpine  at  tbeiii' 
i«bafts.  nbont  85  horse-pon'er.  The  costs  of  miniug  and  laistngAt 
quartz  uvenifionbontlSg.  perton.  The  large  masseH  of  quartz  are  imti 
tbrontrh  rork  brenkers,  of  which  there  are  two.  The  number  of  sla^t 
at  work  is  80;  of  these  66  weigh  about  600  poonda  each,  ineludiif  tk 
lifter.  They  give  nbont  75  blows  per  iDinate,  reqnire  abont  1  boi» 
power  i>er  stamp,  and  crash  an  avera^  of  about  2  tons  i  hundred  mi^ 
per  head  per  24  Lours.  The  remaining  34  stamps  veigrh  abont  W  > 
ponndfl  each,  inchidiufr  the  lifter,  give  75  blows  per  minute,  requin  ii 
the  aggregate  about  30  horse  power,  and  crash  abont  4  tons  per  hoi 
}>er  diem.  Tlieae  stamps  have  the  larger  portion  of  the  amall  qstn 
delivered  to  them.  The  quantity  of  water  required  to  work  the  stanp 
efficiently  U  about  eight  gallons  per  head  per  minute,  being  ^1,600  g» 
Ions  per  diem. 

The  construction  of  the  batteries  and  the  method  of  saving  the  pU 
in  troughs  is  shown  in  the  accompuiying  illnstxation,  giving  a  ndiiB 
through  the  battery. 

b  isthelowerendof  theatf 
feeding  hopper,  with  a  spiiD^. 
e,  below  it.  JuBt  below  llut 
is  the  water-trough  d.  IV 
8tumi>Iift«T  or  stem  is  maAt 
largest  at  the  lower  end,  eots 
to  be  wedged  into  the  head./ 
by  a  key  at  the  aide,  in  tliu 
respect  being  very  diffemt 
from  the  method  of  attach- 
ment iu  California.  The  head 
is  cast  also  in  one  piece,  with 
out  ashoe,  and  isreucwed  whw 
too  mach  worn.  The  die  j  is 
placed  loosely  iu  the  bolioo 
box  or  bed  k.  The  delivery 
is  through  gratea  npon  both 
sides  of  the  battery,  at  t.  f. 
A  perforated  plate^  j,  serves 
to  retain  any  conrse  partiolos 
thrown  out,  and  tiie  stamped 
material,  passing  through  thij 
.])late,  falls  into  the   mercmv 

Sec   on  of   hP  Bb   frr    r    bp  Ph     p  CompanT  Clnnn.    IWXCS  k,  k,  Jt,  and  thenCe  OpOO 

I  long  hi  L  ol  bliiiktt  sti  ikes  the  extreme  npi>er  end  of  which  onlj" 
is  shown  in  the  cut.  Thet^c  strakes  an'  each  several  inches  broad, 
and  there  are  nine  iu  suo^essiun,  one  below  another,  with  a  niercniy-boi 
at  the  lower  end,  through  which  the  material  pas.ses  before  entering  th« 
waste-trough.  This  uiercury-l>ox  serves  to  catch  any  fine  ].>articles  of 
gold  that  may  have  passed  tlie  blankets  and  any  stray  globules  of  quick- 
silver from  the  upiwr  boxes." 

•  Till-  nmolipim  whieli  nlowly  utcnnmkU-a  iu  thrsu  Uisch  Las  l>««u  fnnnd  to  lir  in  » 
(-ryslultiiK'  couditiiin.  and,  aci-unliu;;  tu  Jlr.  Gcorcu  V.  I'liicb,  tlio  iiuiienil»t;ii>t,  conUiib 
iHily  a  biunU  pi.>rci'Uta(:t'  iif  qiiii-ksUv.-r,  witli  a  rclalivi'ly  lisud  iHrrccutugt:  of  ^uW,  ■loJ 
t'oriiu'  Iriiv  cryatalH,  wliivh,  tiixlor  tin-  action  of  uitric:  acid,  do  nut  iMtiime  Innf  anil 
M|Hiu(j.v.  Imt  take  the  n{>jH'uruiic.'o  and  Instre  nf  unlid  gold  crystals.  Thpy  ai*  n^aally  in 
moditied  and  diHtort«d  iK'tabcdra,  and  uru  Bomelimeit  priHUiutk. 
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STA3IP-MILLS  DT  BBAZn.. 

e  stamp- mi  lis,  carrying  in  tbe  aggregate  135  stamps,  in  use  at  the 
o  Yelho  mines  in  Brazil  are  constructed  upon  the  Coruisli  pattern, 
)t  tliat  each  lifter  has  foor  iron  guides  to  keep  it  in  positiou.  When 
one  of  these  stamp-heads  weighs  230  pounds,  and  when  worn-out 
59  poauds.  The  average  weight  may  be  considered  to  be  160 
ds,  and  the  duration  about  four  months.  The  total  weight  of  tbe 
p,  with  lifter,  shank,  &c.,  is  about  640  pounds.  The  battery-box  is 
)  of  wood  and  lined  with  sqeet-iron.  The  distance  between  the  heads 
the  Bides  of  the  coffer  is  about  three  inches.  The  batteries  are 
eeding.  The  grates  are  nineteen  inches  long  and  nine  inches  wide, 
ire  made  of  sheet-copper,  pierced  with  conical  holes  one-twelfth  of 
ch  in  diameter  outside  and  tapering  to  one-forty-eigbth  of  an  inch 
le  inside.  These  copper  plat«s  are  found  to  be,  on  the  whole,  more 
ble  than  iron.  Further  particulars  of  practical  value  may  be  ob- 
d  from  the  followiug  tabular  statement,  given  by  Mr.  J.  Arthur 
ips,  from  the  manuscript  notes  of  Mr.  F.  Dietzsch,  the  superintend- 
if  the  reduction  works : 

Xtakbtr  and  dJMOMioM  iff  thnq)  mtO*  at  the  Mom  r«tto  Mtnei,  Brarit. 
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■3 
I 
I 

'f 

so 
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i 

13 

-! 

nin. 

ft  In. 

tt.Jn. 

Ft.  In. 

FLIn. 

10.99 

ssiio 

1.31 

le  product  of  atampiog  iasning  from  the  grates  in  ftoat  is  diluted 
cle^n  water  as  it  rnns,  and  is  conducted  over  inclined  tables  or 
lea  about  eighteen  inches  wide  and  from  twenty-seven  to  thirty-five 
in  length,  with  a  fall  of  one  inch  per  foot.  Bullocks'  hides,  tanned 
the  hair  on,  are  spread  over  the  first  sixteen  feet  of  these  strakes, 
baize  cloths  are  placed  below,  followed  again  by  another  series  of 
lappiug  skins.  These  skins  aiid  strips  of  baize  are  washed  at  n>gn- 
iitervals  in  separate  tanks.  The  deposit  on  the  first  three  skins  is 
ru  as  head-Band,  and  amounts  to  0.42  of  a  cubic  foot  per  ton  of  ore 
iped.  This  sand  goes  to  the  amalgamating  bouse.  The  "middle 
,"  from  skins  Sos.  4  and  5,  contains  some  six  ounces  of  gold  per  ton, 
is  flirtber  enriched  by  being  washed  over  another  system  of  str:ikes. 
products  below  tlie  fifth  skin  arc  known  as  "tail-sand,"  and  are  sub- 
d  to  further  concentration.  "  Mr.  Dietzsch  remarks  that  straking 
,  on  the  whole,  be  considered  a  cheap,  simple,  and  economical  pro- 
by  which  fi7  per  cent,  of  tbe  gold  originally  present  in  the  ore  is 
ined  in  n  highly  concentrated  state,  while  tbe  33  per  cent,  which 
[ten  is  in  two  distinct  forms — first,  light  free  gold;  second,  gold 
>sed  in  tbe  coarser  particles  of  pyrites." 
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The  dimeneiouB  aiitl  products  of  the  etrakes  are  giveu  in  Uie  annexAl 
table: 

UimAUiotM  and  products  of  «(riii^  a(  IA«  Morro  TfXho  Minet,  Brmit 


VuBei  of  Mamp  mill*. 
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THE   GERMAN   STAMP  BATTEHrES. 

In  GennaDy  the  ronnd  stem  revolving  stamp  has  not  been  introdaced 
Square  sterna  of  timber  with  etjuare  heads  are  the  most  cooimou,  and  tlw 
cams  are  usually  short  projectioas  trom  a  large  cylindrical  wootlen  sbaft. 
lifting  the  stamp  by  catching  under  a  projecting  tongue.  The  stamp 
stems  are  also  made  of  rectangular  Iron  rods,  either  single  or  bolted  to- 
gether, and  secured  to  the  square  shank  of  the  stamp-h^id  and  shoe  [^ 
is  one  piece)  by  means  of  bolts.  The  head  is  about  six  inches  sqoaro 
and  nine  inches  high,  ranging  with  the  weight  desired  for  the  stamp. 

The  mortar-box  or  coffer  is  made  of  planks  lined  with  sheet-iron,*  ami 
the  bed  aeiiaUy  consists  of  stsmjied  quartz  pounded  in  by  the  stamps  or 
solid  stone,  or,  better,  of  heavy  cast-iron  diea  or  anvils  as  long  as  the  bot- 
tom of  the  mortar.  These  dies  are  simply  rectangular  masses  with  plan* 
surfaces,  and  the  upper  die  is  four  inches  thick.  As  a  very  finu  and 
even  foundation  for  it  is  necessary,  it  is  found  best  to  placo  it  on  another 
ma«s  of  similar  form  but  heavier,  from  sis  inches  to  twelve  inches  higli. 
In  the  cross-sections  of  batteries  given  beyond,  these  iron  dies  are  seen 
at  g  and  g.  The  lower  of  the  two  masses  rests  directly  upon  the  ends 
of  blocks  of  wood  or  upon  hea^-y  tim  ber,  which  is  supported  upon  croi* 
eills  still  lower,  and  these  in  turn  upon  masonry.  When  it  is  iatendod 
that  the  battery  shall  stand  independently  of  the  frame  of  the  bniidiog. 
the  foundations  are  carried  to  a  greater  depth.  The  upper  iron  block  or 
die  of  course  is  subjected  to  rapid  wearingj  and  it  is  generally  allowed  to 
wear  off  for  one  and  a  half  inch  before  it  is  turued  over.  When  it  has 
been  worn  out  to  this  extent  on  both,  sides  it  is  reduced  to  a  plate  only 
au  inch  thick,  and  is  then  broken  up.  These  dies  do  not  fit  tightly  be- 
tween the  sides  of  the  mortar ;  a  tittle  space  is  left,  which  is  tille<l  b.T 
wedges,  and  when  these  are  removed  the  die  can  be  easily  turned.  For 
convenience  of  handling  they  are  made  with  short  projections  at  the  ends. 

Iron  is  beginning  to  be  used  to  some  extent  tor  battery  frames  and 
mort:irs,  and  Bittinger  gives  figures  of  end-posts,  intended  to  receii'C 
woodun  sides,  being  cast  with  vertical  grooves  for  the  purpose.  Into 
these  grooves  the  planks  designed  t"  I'uriii  tin'  mortar  boxes  can  be  fitted 
and  then  secured  by  drawing  up  Ihi-  jiusts  liy  bnlts.    The  posts  rise  high 

•  TTic  readtr,  iuclined  to  woiidi;r  thai  baliuik-j  ju  iu^'LJiiuua  and  ivell-couatructcd  in 
■ome  otber  reBpeota,  still  retwn  the  wooden  oiortor,  shoald  remember  that  tiitij  an  not 
bnilt  for  cnuluiig  gold  ore,  and  henco  perfectly  tlgbt  mortars  are  utrt  reqnired. 
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enough  to  receive  cross-pieces  above,  and  at  the  base  are  expanded  into 
three  horizontal  branches  or  feet  so  as  to  form  a  firm  base  by  which  the 
vrhole  is  bolted  down  to  a  massive  fonndation  of  masonry.  It  does  not 
appear  that  the  California  system  of  anchoring  the  battery  frame  to 
masonry  or  heavy  cross-sills  is  in  use  abroad.  On  the  other  hand,  the 
timber  frames  of  stamp  batteries  are  frequently  united  with  the  frame- 
work  of  the  building  in  which  they  are  placed. 

In  the  Bevue  de  I'Bzpoeition  4,  page  164,  mention  is  made  of  stamps 
constructed  entirely  of  metal  at  SUberaa  near  Ems,  and  shown  by  a 
working  model  at  Kalk.  A  figure  is  also  given  which  reproacnta  the 
8t«m  as  ronud  and  very  light,  with  a  screw-thread  cut  at  the  top,  upen 
which  the  iron  tappet  is  screwed  like  a  nnt.  This  method  of  attaching 
the  tappets  was  formerly  used  in  California,  bnt  it  has  been  abandoned 
since  tiie  introductioD  of  the  "  gib-tappet"  already  described. 

OTSBPLOW  BATTBBIBS. 

The  overflow  or  float  battery  is  the  simplest  form,  and  is  made  with 
nomerons  modifications  intended  to  insore  tbe  best  working  results. 
The  overflow  may  be  along  the  whole  &oat  of  the  mortar-box,  or  at  the 
ends  alone,  or  at  tbe  front  and  ends;  but  in  practice  it  is  generally  con- 
fined to  the  front  and  to  two  forms  of  the  float  battery :  1.  That  with 
the  unotMtructed  overflow,  the  stamped  stuff  with  tbe  water  being  car- 
ried over  the  edge  of  the  front  wall  of  the  mortar ;  2.  The  partition  over- 
flow battery,  or  Sohubersati,  in  which  the  overflow  is  obstmcted  by  a  par- 
tition descending  below  the  surface  of  the  water  in  tbe  battery,  leaving 
only  a  narrow  alit  or  space  throogh  which  the  water  and  materials  can 
flow  oat. 

Batteries  of  tbe  flxst  form  are  made  with  the  overflow  frxim  8  to  15  or 
18  inches  above  the  bed,  according  to  the  fineness  of  the  stuff  reqnired, 
being  from  15  inches  to  18  inches  when  particles  of  one  millimetre  in  di- 
ameter are  to  be  produced.  For  coarser  materials,  the  height  may  be 
diminished  to  8  inches,  and  with  this  height  particles  five  millimetres  in 
diameter  will  be  delivered.  The  amount  of  water  reqnired  for  ea«h 
stamp  varies  from  four-tentbs  to  eight-tenths  of  a  cubic  foot  per  minute. 
The  swash  in  an  open  overflow  battery  will  always  carry  over  more  or 
lees  of  the  coarse  oncrashed  fragments,  particularly  when  the  height  of 
the  discharge  is  not  great,  and  it  is  to  obviate  tJiiis  difficulty  that  tbe 
partition  float  battery  has  been  devised.  

In  this  form  of  battery  the  discharge  takes  place 
tlirough  a  long  and  narrow  slit,  opening  in  the  mortar  at 
a  height  of  four  or  live  inches  above  the  diCj  and  extend- 
ing outward  and  upward  to  the  height  which  would  be 
required  for  the  discharge  edge  of  an  open  battery.    In 
the  annexed  figure,  wliich  is  a  section  of  the  front  part 
of  a  mortar  made  of  wood,  this  opeiMtig  may  be  seen,  | 
extending  from  just  above  the  surtact?  of  the  broken  ore  I 
upon  g  npward  to  the  top  of  the  trough.    The  wall  or ! 
partition  between  this  narrow  space  and  thointenoi  of  J 
the  mortar-box  is  so  fitted  in  that  it  can  be  taken  out  fl 
in  order  to  clean  the  mortar  or  remove  any  obstruction  I 
that  may  have  lodged  in  the  opening.     If  the  slit  is  i 

f  laced  too  low  in  the  mortar  it  is  liable  to  be  choked  f 
t  should  not  be  less  than  three  inches  above  the  die  ( 
It  is  also  important  not  to  have  the  opening  too  large,  i 
as  the  velocity  of  the  npward  flow  of  water  would  then  t 
be  diminished,  and  would  not  be  snfSciMt  to  carry  out  L 
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the  palp  vitbont  the  use  of  a  mach  greater  qnantit^  of  water  tbaa  iadt 
sirable.  It  is  evident  that  the  quantity  and  fineness  of  t^  Btnff  ddiT- 
ered  by  this  outward  flow  of  water  may  be  regulated  by  the  sopplf  t^ 
mitted  to  the  battery.  The  consumption  of  water  for  each  stamp,  widi 
three-quarter  inch  slit,  varies  &om  two  to  tiiree-tenths  of  a  cubic  fortpcr 
minute. 

GBBUAN  BOKBBTX  BATTSBIHB. 

In  the  Oerman  screen  batteries,  the  screens  at 
placed  in  the  front,  generally  at  a  height  of  six  inebK 
above  the  die,  and  rarely  at  three  inohes  when  the 
quantity  of  water  is  great. 

The  figure  is  a  section  of  the  front  of  sach  a  batten, 
showing  a  method  of  holding  the  screen  S  in  place  bT 
means  of  a  frame.     Aji  opening  of  the   length  and 
breadth  of  the  screen,  is  cut  out  of  the  plunking  of 
the  front  of  the  mortar-box,  and  a  rectangnlar  am 
frame  is  bolted  or  screwed  on  to  the  inside  of  the  boi 
and  projects  so  as  to  form  a  shoulder  three-quarteraof 
an  inch  wide  all  around  the  opening.    The  screen  b^ 
ing  placed  in  the  opening  fits  against  this  projectioB. 
,in^  and  is  then  held  tightly  by  another  frame  or  foUowr 
^J  which  is  movable  and  swings  from  hinges  above,  and 
-^  is  provided  on  its  lower  edge  with  a  projecting  e*r 
that  fits  over  a  ataple  through  which  a  wedge  is  driTes 
to  hold  the  frame  securely  in  its  place.     With  tUs 
.  oonstraction  it  is  practi- 
cable to  place  the  trough 

rt-( for  supplying  water  in 

|hh||hh|mmI  the  front  instead  of  at 
BH^^hHH   the  back  as  is  usual.    In 

^^F ^^  this  figure  the  two  an- 

u\  [y      vils  or  blocks  of  cast-iron 

are  seen  at  g  and  g'. 

The  impurities  of  water  flowing  tbrongh 
the  battery,  especially  floating  objects  such 
as  sticks,  grass,  and  the  like,  tend  to  grad- 
ually close  up  the  meshes  or  holes  of  the 
screens,  and  thus,  by  preventing  the  free 
exit  of  the  crushed  stuff,  to  diminish  the 
product.  In  onler  to  prevent  this,  the 
form  known  as  the  Stmtsatz,  or  stay-bat- 
tery, has  been  devised  by  Kittiuger.  It 
consists  essentially  in  backing  water  up^ 
against  the  front  of  the  screen,  so  that 
both  faces  are  kept  washed,  antl  the  im- 
purities dislodged  by  the  swash,  and  not 
held  fest  in  the  holes  by  the  eoustaut  pres- 
sure of  the  outward  current.  This  is  ac- 
complished by  putting  on  an  outer  water- 
box  or  a  plate  in  ft-out,  thus  holding  the 
water  against  the  face  of  the  grate.  The 
discharge  is  at  the  bottom,  through  one 
hole  or  escape-pipe,  made  conical  in  its 

form,  so  that  by  slipping  on  caps  of  different „ 

varied  at  'wiU,  in  order  to  increase  or  diminish  the  flow. 


Eittingcrt  stamp  Batt«i;. 
the  aperture  mny  be 
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The  construction  of  this  battery  may  be  understood  from  the  engrav- 
ing, which  is  a  section  through  the  center  of  the  battery,  showing  the 
stamps;  the  bed,  with  the  two  iron  dies;  the  water-box  in  front;  the 
escape-pipe^  and  in  the  rear  of  the  battery  the  chute  for  automatic 
feeding,  which  is  a  common  attachment  to  the  Gterman  totteries,  and 
usually  delivers  the  ore  to  the  central  stamp. 

Eittinger*  has  compared  the  fineness  of  the  product  of  the  two  kinds 
of  battery,  the  Stausatz  and  the  Schubersatz,  each  furnished  with 
screens  punched  with  holes  one  millimetre  in  diameter,  and  finds  that 
the  Stausatz  or  'stay-battery  gives  much  less  slime  than  the  partition 
float-battery.  The  following  are  the  figures  which  he  gives  in  support 
of  his  statement : 

Size  of  particles.  Stausatz,  per  cent.  Schabersatz,  per  cent. 

mU. 

0.00071  12  2 

0.00051  31  28 

0.00035  10  10 

0.00025  47  60 

100  100 


CHAPTEJi  LXXX. 

PAN9  FOB   GRINDING  AND   AMALGAMATING. 

Every  x>eriod  of  excitement  and  enthusiasm  in  mining  brings  with  it 
a  great  demand  for  machinery,  and  stimulates  the  production  of  numer- 
ous contrivances  for  extracting  the  precious  metals.  At  such  times  it 
is  not  unusual  that  men  who  have  had  little  or  no  experience  in  mining, 
design  and  manufacture  for  sale  machines  for  crushing,  grinding,  and 
concentrating,  and  other  men  of  even  less  experience  buy  the  machines 
and  pay  transportation  ui>on  them  to  the  real  or  fancied  mine.  Such 
machines,  although  they  may  be  well  constructed  and  perhaps  adapted 
to  some  special  condition  of  things  when  made,  are  rarely  found  to  an- 
swer the  intended  purpose  in  practice,  and  are  soon  thrown  out  of  the 
mill,  and  ranged  along  the  outer  wall  as  relics.  These  are  the  machines 
of  which  it  has  been  most  aptly  said,  ^<  They  are  more  advertised  than 
used.'' 

But  each  futile  effort  has  accomplished  one  useful  result.  It  has  in- 
structed by  experience,  and  in  more  than  one  case  has  led  gradually  to 
the  perfection  of  machines,  and  apparatus  especially  adapted  to  the 
peculiar  necessities  of  our  mining  regions. 

THE  GBEAT   NUMBER   AND  VARIETY    OP  PANS. 

The  same  necessities  which  led  the  metallurgists  of  the  Pacific 
coast  to  adopt  iron  mortar  batteries  led  them  also  to  the  construction  of 
iron  pans  for  grinding  and  amalgamating.  The  old  methods  of  grinding 
in  arrastras  or  by  Cbilian  mills  were  cumbrous  and  slow,  difficult  to 
clean  up  rapidly,  and  wasteful  of  quicksilver  and  amalgam.  The  man- 
ufacture of  paua  also  received  a  great  impulse  from  the  fact  that  the  ore 
of  the  Comstock  lode  was  peculiarly  well  adapted  to  working  in  such 

*  Lehrbuch  der  Aafbereitnngskniidei  1867,  p.  75. 
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Tessela.  Its  chemiciil  compositioD  is  each  that  the  iron  of  the  paM  ! 
assists  its  decomposition.  It  not  only  contains  free  f^old  iind  silver, bnl 
a  large  part  of  the  cndecompoBed  componnds  of  silver  consists  of  the 
snlpbide,  which,  under  proper  treatment,  is  readily  decomposed  in  the 
pan,  the  particles  of  iron  worn  off  in  the  grinding  facilitating  the  pro- 
cess. The  ease  with  which  this  ore  could  be  redaeed  in  pans,  natorallT 
led  the  mill-men  and  miners  to  believe  that  the  same  apparatus  and 
processes  would  work  equally  well  upon  other  ores — an  error  which  ei- 
perience  soon  rectified. 

The  demand  for  pans  for  Washoe  and  for  new  mills  in  the  new  dis- 
tricts caused  them  to  be  made  in  great  numbers  and  in  a  great  variety 
of  forms,  each  inventor  urging  some  peculiar  excellence  attaching  U> 
his  mode  of  construction.  Some  were  made  for  grinding;  some  for 
grinding  and  separating ;  others  were  intended  simply  for  amalgamat- 
ing. This  diveraity  was  still  further  increased  by  the  motliflcatiouH  in 
the  form  of  each  made  from  time  to  time  by  the  inventors,  so  that  wfaeo 
we  look  back  for  a  few  years  we  find  a  long  list  of  the  different  forms  of 
pans  and  amalgamators  which  have  been  made  for  the  use  of  miners 
and  metallnrgists,  and  all  of  which  have  been  more  or  less  used  for  the 
purposes  intended.  Among  these  may  be  cited  Knox's,  Wheeler's,  Var- 
ney's,  and  Hepburn's  pans;  Wheeler  and  EandalPs  tractory  conoidat, 
or  excelsior  grinder  and  amalgamator;  Wheeler's  amalgamator ;  Excel- 
sior continuous  grinder  and  amalgamator ;  Belden's  pan  ;  Belden's  sep- 
arator ;  Wheeler  and  Randall's  conoidal  separator ;  Bartola  pan ;  Gas- 
ton's pan;  Baux  and  Guiod's  grinder  and  amalgamator;  Moore's  grinder; 
Hinkle  aud  Cajip'a  centrifugal  ore-grinder;  Farraud's  am^gauiator utitl 
separator ;  Coleman's  little  giaut  amalgamator.  To  these  may  be  addeil 
some  of  the  principal  pans  now  in  use,  as  well  as  some  of  those  lueo- 
tioued.  These  iiitus,  which  will  bo  described  last,  are  Patton's,  Wheel- 
er's, with  wooden  rim,  Booth  &  Compaiiv's,  Stevenson's  ;iud  Hunrs. 

The  attempt  will  not  be  made  to  deacnbe  all  of  these  pans  and  amal- 
gamators ;  they  are  all  similar  in  their  action.  The  grinding  in  ^  is 
effected  between  two  opposing  plates  of  iron,  and  the  chief  di^rencee 
between  them  consist  in  the  modification  of  the  form  of  theae  pktteB 
and  the  extent  of  their  Burface.  They  all  combine  the  qoalities  of  a 
mill  vith  the  capacity  to  hold  a  certain  amoont  of  ore-pnip,  for  it  is 
not  simply  grinding  that  iB  required ;  the  operation  of  amalgamation 
and  chemical  reduction  of  the  ores  is  connected  with  it  iDasmach  aa 
the  constant  grinding  would  soon  cat  through  the  thin  bottoms  of  tlie 
pans  if  unprotected,  and  destroy  the  mullers,  folse  bottoms  or  dies  are 
oast  for  the  pans,  aud  face-plat«e  (shoes)  of  hard  vhite  iron  for  tlie 
mullera.  These  are  so  made  as  to  be  easily  taken  out,  aad  are  renewed 
when  worn  out. 

In  general,  the  pans  are  not  intended  to  receive  and  grind  coatse  ma- 
terials, though  in  some  of  them  ore  as  large  as  kernels  of  com,  or  even 
larger,  can  be  ground  to  a  fine  powder  withont  much  injury  to  the  pan. 
In  practice  it  is  the  battery-pulp  and  sand  which  are  fed,  and  this  is 
generally  done  in  charges,  (or  "batches,"]  the  weight  of  whidi  depends 
upon  the  capacity  of  the  pan.  They  are  first  ground,  and  then,  widi 
the  addition  of  quicksilver,  and  at  a  lower  rate  of  speed,  the  amalgaua- 
tion  is  effected.  The  charge  is  then  drawn  off  into  a  larger  pan,  fitted 
with  stirrers,  called  the  separator.  In  this  the  pulp  is  much  diluted 
with  water,  aud  the  quicksilver  and  amalgam  fall  to  the  bottom  and  are 
collected.  The  principal  pans  and  amalgamators  may  be  gronped  in 
two  chief  divisions:  1.  Those  with  flat  bottoms.  2.  liioae  witli  owred 
or  conoidal  bottoms. 
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KNOX'S  FAIT. 

One  of  the  oldest  and  simplest  forms  of  the  iron  grinding  and  amal- 
gamafing  pans  is  that  invented  and  introdnced  by  Mr.  Israel  W.  Knox, 
of  California,  soon  after  the  opening  of  the  mines  npon  the  Comatock 
lode,  and  since  then  extensively  osed  in  the  Teduction  mills  of  the  Pa- 
cific coast 

This  pan  is  nsoally  made  aboot  fonr  feet  in  diameter  for  vorking  gold 
ores,  and  fonrteen  inches  deep.  The  pan  used  for  -working  silver  ores 
is  Ave  feet  in  diameter.  The  constracbon  may  be  seen  by  reference  to 
the  figure.  The  bottom  is  fiat,  bat  rises  in  mb  centre  in  the  form  of  a 
tmncated  cone,  as  high 
as  the  rim  of  the  i>an. 
This  cone  is  hollow,  and 
gives  room  for  the  bear- , 
ings  of  a  vertical  shaft, ' 
gfored  by  bevd  Bpnr- 
wheels  to  a  horizontal 
shaft  under  the  pui,  mid 
intended  to  give  motion 
to  the  mollerti.  Theae 
mnllers  arefonr  in  Dom- 
ber,  thin  and  flat,  and 
are  bolted  toan  amrnlar 
collar  or  centre-piece, 
Burronndingthe  bottom 
of  the  cone,  and  upon 
vhich  two  npright  bars 
or  standards  are  cast, 
which  lock  into  the  ends 
of  the  yoke  on  the  top 
of  the  vertical  shaft. 
C  C  is  a  board  frame,  Kntu'a  Improved  Amalgmtator  md  SepMator. 

fitting  the  inside  of  the  pan,  and  reaching  downward  to  within  half  an 
inch  of  the  mailers.  B  B  are  amalgamated  copper  plates,  fastened  to 
Uie  board  frame  for  the  purpose  of  catching  the  lighter  particles  of  gold 
as  they  float  throngh  the  pulp  when  stirred  by  the  rotation  of  the  mai- 
lers. The  discharge  of  this  pan  is  central,  throngh  an  opening  in  the  cone 
near  the  tep,  D,  and  controlled  by  a  gate,  at  the  pleasnre  of  the  operator. 
The  pulp  and  waste  discharged  are  received  in  a  slnice,  E,  below. 

The  bottom  of  this  pan  was  at  first  made  single ;  but  it  was  subse- 
quently  improved  by  Mr.  Palmer  by  making  it  double,  thus  giving  a 
space  or  chamber  into  which  steam  may  be  introdnced  for  the  purpose 
of  beating  the  charge,  when  it  is  required  to  promote  the  decomposition 
and  amalgamation  of  the  ore.  This  chamber  is  seen  in  the  flgare.  The 
ateam  is  introduced  by  a  pipe.  The  steam-chamber  is  formed  by 
means  of  a  false  bottom,  cast  with  two  concentric  annular  projections 
wbieh  fit  npon  the  bottom  of  the  pan. 

The  nsoal  charge  of  the  four-foot  pan  is  250  to  300  pounds  of  dry  ore, 
and  of  the  five-foot  pan  400  to  600  ponnds.  The  former  are  most  osed 
for  amalgamating  and  separating,  and  the  latter  for  grinding  and  amal- 
gamating. 

The  muller,  being  made  to  revolve  about  twelve  times  in  a  minute, 
carries  the  palp  and  causes  it  to  "  swash  "  against  the  amalgamated  plates, 
thereby  collecting  most  of  the  fine  float  gold  and  quicksilver.  The  dis- 
(diarge  being  near  the  surface  of  the  liquid  pnlp,  and  where  there  is  the 
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pre- 


Icast  motioD,  taere  is  little  clianoe  of  the  loss  of  quicksilver  or  tine  pn- 
cious  metiils. 

It  ia  common  to  work  the  pans  continuously,  but  much  better  resulu 
are  obtained,  at  least  in  some  cases,  by  crushing  the  ore  dry  and  floe, 
and  then  introducing  it  into  the  pan  by  charges,  aiid  working  until 
amalgamation  is  coinplet*. 

The  simplicity,  cheapness,  and  convenience  of  this  pan,  the  eaae  witi 
which  it  can  be  charged  and  cleaned  up,  together  with  its  effe<:tiveDi»', 
have  caused  it  to  be  largely  used,  even  to  this  time,  by  the  mill-men  of 
the  Pacific  slope. 

KNOX'a  EtmEKA  GRrNDEH. 

Mr.  Knos  also  makes  a  pan  specially  desi£:iied  for  grinding.  The 
central  cone  is  made  larger,  so  that  it  ftlte  nearly  one-half  of  the  diftOK- 
ter  of  the  pan,  the  object  being  to  have  as  little  difference  of  velwity 
between  the  inner  and  outer  edges  of  the  grinding  surface  of  the  mnBer 
as  possible.  The  grinding  is  thus  conlined  as  much  as  possible  to  the 
bottom  of  the  annular  trough  between  the  sides  of  the  pAH  and  the  cone 
in  the  center.  A  die,  or  false  bottom,  is  placed  in  this  aunalar  trooghi 
and  can  be  renewed  when  worn  out.  Its  upper  surface  ia  grooved,  aiiil 
the  shoen,  four  in  uumbcr,  are  made  pointed,  and  curved  in  such  a  way 
that,  as  they  revolve  over  the  grooves  of  the  die,  they  cut  or  grind  with 
a  sheai'ing  action,  thus  moving  with  more  ease  and  regnlarity,  and,  M 
ia  claimetl,  grinding  the  pulp  with  more  rapidity. 

varney's  pah. 

This  is  also  one  of  the  most  extensively  used  pans.  The  grindiD^ 
surface  ;il  tlio  hnltiun  is  ronmil  liv  lour  i!ii>s  of  liiud  white  irfni.  ami 
there  jiR'  1\^.■lvl■  nImm-s  ]ivi>h-il  nr  h.itt.'il  lo  tl.c  iimlli-i-s.  Th,>  .tie,-;  havf 
radial  grooves  which  facilitate  the  grinding.  The  charge  ia  Grom  600  to 
800  pounds  of  ore.  It  will  take  coarse  stnff  that  passes  screens  with 
foor  meshes  to  the  inch.  Cnrved  plates,  or  gnides,  serve  to  throw  the 
pulp  back  from  the  circumference  to  the  center,  so  as  to  again  pass 
under  the  mnllers.  The  muller  should  make  about  eighty  revolutions 
a  minute,  and  requires  to  drive  it  &om  three  to  five  horse-power,  l^e 
shoes  and  dies  will  last  from  forty  to  sixty  days,  each  of  twenty-four 
hours  working. 

The  inventiou  of  Vamey  ia  declared  in  his  patent  to  consist  "in  the 
employment  or  use  of  a  rotary  and  atationary  muller  placed  within  a 
suitable  pan  or  tub,  provided  with  a  cover,  and  arranged  in  Bn<di  amao- 
Der  that  when  the  device  is  in  operation  the  ore  will  pass  in  a  current  m 
stream  outward  from  the  center,  and  between  the  mailers  to  the  ai- 
cumfereuce  of  the  same,  and  thence  inward  over  the  upper  and  Totating 
muller  to  the  center  of  the  same,  and  down  through  said  mnller  between 
it  and  the  stationary  one,  to  be  again  thrown  to  the  periphery  of  tie 
mnllers,  thereby  causing  all  the  particles  of  the  ore  to  be  bronght  in 
contact  with  the  quicksilver  in  the  pan  or  tub,  or  with  the  amdgamated 
plat«s  to  be  attached  to  the  muller  or  mnllers." 

"This  invention  also  consists  in  the  employment  or  ose  of  onrred  or 
spiral  scrapers  placed  within  the  pan  or  tub,  and  arranged  relatively 
with  the  upper  surface  of  the  rotating  muller  in  such  a  manner  as  to 
insure  the  passage  or  movement  of  all  heavy  substances  in  the  pnlpi 
tb^eby  preventing  the  same  from  lodging  on  the  rotaty  mailer." 
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MOOBE'S  QUABTZ  aSINDEB  AND  AMALGAMATOB. 

This  pan  has  a  flat  bottom,  with  an  acnte  cone  rismg  in  the  center. 
rhe  muller  is  made  to  fit  botn  the  bottom  and  the  cone,  and  is  pro\ided 
with  shoes  opposing  crushing  plates  on  the  cone,  so  that  the  stuff  which 
is  fed  by  means  of  an  annolar  hopper  at  the  top  of  the  mailer  will  be 
subjected  to  crushing  or  coarse  grinding  before  it  reaches  the  broad  and 
horizontal  grinding  surface  at  the  bottom.  This  pan  is  usually  made 
six  feet  in  diameter  and  with  vertical  sides.  The  pulp  entering  in  this 
manner  at  the  center  must  traverse  the  whole  distance  to  the  outer  mar- 
gin of  the  solid  muUei-  before  ilt  can  ascend  above  it  into  the  body  of  the 
pan. 

WHEELEB  AND  BANDALL'S  EXCELSIOB  0BINDEB  AND  AMALGAMATOB. 

The  excelsior  grinder  and  amalgamator  of  Wheeler  &  Bandall  is 
a  deep  pan,  with  a  large  conoidal  center  rising  as  high  as  the  rim  and 
molded  so  that  its  vertical  section  forms  a  tractory  curve  from  the  top 
to  the  bottom.  This  forms  the  grinding  surface,  to  which  the  muller  is 
fitted  and  revolved  by  locking  on  a  vertical  shaft,  to  which  motion  is 
given  by  bevel  gearing  below  the  pan.  Four  sizes  are  made;  largest, 
4^  feet  in  diameter,  weight  5,000  pounds ;  medium,  4  feet  in  diameter, 
weight  4,000  x>ounds;  prospecting  size,  2  feet  in  diameter,  900  pounds ; 
assayer's  pan,  1  foot  in  diameter. 

The  advantages  claimed  by  the  inventors  for  this  construction  are : 

1.  That  perfect  uniformity  of  wear  in  the  grinding  surface  is  ob- 
tained by  the  use  of  the  curved  face. 

2.  That  it  reduces  the  ore  far  more  rapidly  and  at  a  less  expense  of 
power  than  any  other  pan  of  practical  form  and  proportion. 

3.  That  it  possesses  superior  amalgamating  qualities. 

4.  That  its  mechanical  construction  as  to  simplicity,  weight,  strength, 
convenience  of  working,  cleaning  up,  and  cheapness,  is  unequaled  by 
any  other  grinder  and  amalgamator. 

This  is  probably  claiming  too  much  for  this  form  of  pan.  That  it  is 
an  excellent  grinder  is  well  known  to  the  writer  from  observation 
and  personal  experience.  For  amalgamation  there  are  other  forms  of 
the  pan  that  are  quite  as  effective.  The  large  space  occupied  by  the 
cone  and  muller  renders  it  necessary  to  make  the  pan  very  deep,  in  or- 
der to  hold  even  moderate  charges,  and  it  is  not  as  conveniently  cleaned 
as  a  pan  of  less  depth. 

Wheeler's  amalgamator  has  much  more  space  around  the  muller. 
the  cone  is  smaller,  and  the  muller  broader  and  fiatter.  The  construc- 
tion is  otherwise  nearly  the  same  as  in  the  excelsior  grinder,  and  both 
are  provided  with  a  lever,  connected  with  a  hand-wheel,  working  on  a 
screw  at  the  side,  by  which  the  height  of  the  muller  above  the  bottom 
may  be  easily  varied  so  as  to  regulate  the  rate  of  grinding. 

Both  of  these  pans  are  also  made  in  sections,  so  that  they  can  be 
taken  apart  and  transported  on  animals  into  places  difficult  of  access. 

Another  modification  is  the  continuously  working  pan,  made  substanti- 
ally like  the  preceding,  but  with  a  cover  bolted  on  to  the  rim  and  rising 
to  the  top  of  the  muller.  The  pulp,  being  fed  in  at  one  side,  escapes  at 
the  top,  around  the  narrow  neck  of  the  muller,  and  flows  off'  through  a 
covered  chute  or  rectangular  tube,  cast  upon  the  cover. 

BELDEN'S  aBINDING  AND  AMALaAMATINa  PAN. 

This  is  an  effective  and  convenient  form,  and  has  the  advantage  of 
giving  plenty  of  space  for  the  pulp.    The  grinding  surfaces  are  0Qn^<^^ 
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to  an  annular  curved  zone,  between  the  sides  and  a  slim  central  ooDe^ 
It  thus  differs  materially  from  the  excelsior  grinder  and  amalgamataTf 
in  which  much  of  the  grinding  is  effected  upon  the  sides  of  the  cone. 
Lightness,  simplicity,  ease  of  cleaning  up,  superior  grindiug  and  amal- 
gamating qualities,  have  been  aimed  at  in  this  machine. 

HEPBURN  AND  PETERSON'S  PAN. 

This  is  a  deep  pan,  with  the  bottom  in  the  form  of  a  section  of  an  in- 
verted cone;  the  reverse  of  the  pans  with  conical  centers,  rising  to  the 
height  of  the  rim.  In  this  pan  the  inclination  is  towards  the  center,  at 
an  angle  of  about  28  degrees  ffom  the  horizontal.  A  vertical  cylinder 
or  tul^  rises  from  the  bottom  in  the  center,  through  which  the  shsdt  for 
driving  the  muUer  is  carried.  It  is  fitted  with  four  dies,  which  cover 
the  grinding  surface  of  the  bottom,  and  the  muller  is  fitted  with  floted 
shoes,  shaped  to  conform  to  the  curvature  of  the  dies.  The  charge  for 
this  pan  is  about  1,000  pounds.  In  grinding,  tho  pulp  is  thrown  from 
the  center  under  the  shoes,  and  rises  highest  upon  the  cater  rim,  and 
then  falls  over  toward  the  center,  to  be  again  carried  under  the  mailer. 

The  neic  Hepburn  pan. — Another  pan  has  been  introduced  by  Mr.  Hep- 
burn, in  which  the  grinding  is  not  effected  by  the  rubbing  of  two  op- 
posing rigid  plates  of  iron,  but  by  a  number  of  rolling  disks,  pressing  wiUi 
their  flat  sides  upon  the  dies,  and  rolling  by  friction  upon  each  other. 
This  pan  has  been  experimented  with,  and  noticed  by,  Mr.  Lonis  Bland- 
ing,  a  metallurgical  engineer  of  large  theoretical  and  practical  experience. 
He  says,  in  June,  1869 : 

Foiir  months  ago  I  became  convinced  of  its  great  yalae,  after  thorongh  investigatioiif 
and  liiivc  almost  daily  since  that  time  worked  on  it  silver  ores  fix>in  Nevada,  bodi 
chloride  and  sulphurct  ores,  and  gold-bearing  quartz  from  California,     The  easentiil 
difiVrence  between  it  and  pans  of  the  ordinary  style  consists  in  this:  the  former  act«  by 
a  rolling  motion,  the  disks  or  rollers  being  loose  in  the  pan,  but  crualiini;  and  pnlT^rr- 
izing  strongly  iigainst  the  tlies  by  centrifugal  force;  the  latter  by  a  grinding  friction  of 
rigid  iron  surfaces  in  contact  under  groat  weight.    This  dift'erence  of  action  explain.* 
the  differruco  in  power  re<iuired  to  operate  the  respective  pans ;  the  Hepburn,  oibtr 
things  being  equal,  consuming  not  more  than  40  per  cent,  of  the  i>ower  onlinariiy  nr- 
quired,  as  shown  by  tt'sts  in  the  Kock  Point  mill  on  the  Carson  River,  and  other  mills. 
The  disks  or  rollers,  rotating  on  their  own  axes  upon  the  dies  of  the  muller  plate,  zho 
serve  to  reduce  the  ore  at  theJie  lines  of  contact  by  a  cutting  and  wearing  action,  the 
cnishing  aud  wearing  operation  of  the  revolving  circimiferenoe  of  every  two  of  the 
rolh?rs  ou  each  other  effectively  aiding  the  reducing  action.    These  roUerahave  a  pfCB- 
liar  action;  they  operate  to  crush  the  coarse  ore  on  the  side  dies,  and  pulverize  ou  tlie 
muller  dies  tis  well  as  by  the  action  of  their  rotating  sides  on  each  other.    The  neii 
point  worthy  of  notice  is  the  fact  that  this  i)an  will  take  ore  through  a  screen  of  half 
an  inch  mesh,  and  reduce  it  as  rapidly  and  finely  as  the  ordinary  pan  red.ncc«  the  sands 
taken  from  the  fifty-screen  of  a  battery.    The  roUers,  being  freia  and  not  rigidly  fixrfr 
adjust  themselves  to  the  size  of  the  material  fed  to  the  pan.    This  avoids  the  necesaitr 
of  a  battery^  (dry  or  wet,)  as  the  ore  will  be  prepared  for  the  pan  by  a  breaker,  ori 
])air  of  Cornish  rollers,  which  can  be  furnished  at  considerable  less  coet,  and  for  the 
work  accompli8he<l  requires  much  less  power.    All  drying  of  the  ores  and  the  come- 
quent  expense  and  loss  of  time  are  also  saved  by  this  mode  of  work.    A  third  point  of 
particular  interest  is  the  fact  that  amalgamation  can  be  effected  by  proper  management 
in  the  bottom  of  the  pan,  separate  and  distinct  from  the  pulverization  at  the  same  time 

Sroceeding  in  the  upper  or  working  part  of  the  pan,  in  which  ix>int  it  is  essentiallT 
ifferentfrom  the  pan  of  onlinary  form,  and  whereby  the  loss  of  quicksilver,  by  ex«»- 
ive  grinding  and  consequent  flouring,  is  greatly  prevent<Mi.  The  result  of  practical 
work,  both  in  silver  and  gold  ores,  snows  the  loss  of  quicksilver  to  1>e  not  more  than 
one-tnird  to  one-half  that  usually  experienced  on  chartres  of  ore  of  equal  qnautitr 
treated  erpial  lengths  of  time.  There  are  other  minor  differences  that  an  inspection  of 
the  small  50-pound  pan,  now  working,  and  of  the  large  4,000-pound  pans,  now  being  con* 
stnicted  at  the  Vulcan  Foundry,  in  this  city,  wiU  at  once  suggest.  It  was  at  tisi 
difficult  to  perceive  the  cause  of  such  rapid  action  on  such  coarse  and  hard  staff  in  a 
pan  nmning  so  easily  and  lightly ;  but  the  solution  was  readily  found  by  a  calcnlaticB 
of  the  surfaces  brought  into  action  in  a  given  time,  and  which  It  would  be  out  of  place 
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^    to  atate  here.    Them?  and  praotfM  wem  to  oonenr  In  this  matter,  at  least,  and  I  can 
only  hope  that  the  promise  of  thia  really  original  InTention  will  M  realized  in  large 

FARBAm)^   AJIULQAMATOB  AIO)  SBPABATOB. 

This  is  a  machine  which  attracted  some  attention  in  18C4,  bat  was 
never  extensively  used.    The  motion  is  not  rotarj,  bat  reciprocatiag. 
The  machine  consists  of  a  semi-cylindrical,  troagh-sbaped  vessel,  the 
interior  of  which  is  furnished  with  movable  concave  dies,  to  be  replaced 
,    when  worn  out,  as  in  ordinary  pans.    The  mailers  are  convex,  and  at- 
~    tached  te  a  substantial  shaft,  by  which  they  are  moved  back  and  for- 
^    \rard  by  crank  or  eccentric  motion.    The  mailers  are  held  to  their 
'_    places  by  spring  of  moderate  strength,  the  pressure  of  which  may  be 
'    easily  regnlated.    The  oscillating  motion  of  the  mullers  serves  to  keep 
f    the  palp  in  a  constant  state  of  agitation,  thoroughly  mixing  it,  and 
;;    passing  it  under  the  mullers  without  resort  to  any  of  the  various  expe- 
dients employed  in  pans  where  a  circular  motion  is  maintained.     In 
'    working  thia  amalgamator  no  quicksilver  is  placed  in  the  pulp  until 
',    the  tritoration  is  completed.    That  done,  the  mullers  are  raised,  so  as 
^    to  completely  break  contact  with  the  dies,  the  quicksilver  sprinkled 
^    into  the  mass,  and  the  machine  set  in  motion  again,  the  mullers  simply 
acting  as  stirrets. 

TAINS  NOW  HOST  m  tTSB. 

J  The  experience  with  the  great  variety  of  pans  that  have  been  made 

.  lias  led  at  last  to  the  adoption  of  the  more  simple  forms,  in  which  the 

J.  grinding  is  effected  beween  horizontal  flat  surfaces  instead  of  the  carve<l 

'  and  oomeal  bottoms.    In  the  pans  now  most  in  use,  these  flat  grinding 

,  snrfiiceB  form  an  annular  floor  around  the  central  cone,  through  which 

^  the  vertical  shaft  passea    This  central  cone  is  no  longer  used  for  grind- 

=  ing,  and  is  made  much  smaller  tl^an  formerly.    Wood  is  now  also  snb- 

3  stitated  fbr  the  aides  of  the  pan,  as  will  be  seen  by  the  inspection  of  the 

*'.  annexed  flgore  of  Patton's  pan. 

2        TATTOtfB  PAK. 

It  vill  be  noted 
tbat  the  wooden 
sides  are  vertical 
and  tbat  the  staves 
are  held  by  a  strong 
iion  hoop  npon  an 
iron  flange  or 
shoulder  of  the  bed- 
plate, which  rises  in 
the  inside  of  the  pan 
as  high  as  the  top 
at  the  muller,  this 
being  as  high  as 
there  is  much  fric- 
tion or  ezposore  to 
flieleakage  of  quick- 
■flver.  The  bottom 
is  cast  in  one  piece 
and  has  a  chamber 
below  it  for  the  ad- 
mission of  steam  to 
heat  the  pulp  and 

H.  Ex.  Doc.  207- 
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promote  amalgamatioa.  The  pan  or  tab  ia  five  feet  in  diameter  abAx^c 
feet  deep.  Tbe  motion  of  tlie  rauUor  is  given  by  bevel-geariiig  belos, 
Tbe  distance  between  tlie  giindiug  suifaces  is  controlled  by  raising  irf 
lowering  the  muUer  by  nieoua  of  a  screw  working  in  tbe  top  of  tli.' 
vertical  shaft. 

Wheeler's  pan,  as  now  made  with  vertical  wood  sides,  ia  shown  li; 
the  next  tiguie. 

wheeleh's  Pi3. 

It  is  five  feet  in 
diameter,  but  uA 
quite  BO  deep  u 
Pattoii's,  and  tlw 
attaclinient  of  tlm 
8ta\'ea  to  the  hot 
torn  plate  is  differ- 
ent. There  iaaUo 
a  wider  annular 
Bpace  between  the 
dies  and  inuller 
and  tbe  siiles. 
The  distance  be- 
tween the  roul!*r 
and  tlie  diesis  reg 
ulat«l  by  »  sere* 
witbahand-wliivl 
a{>OD  tlie  ontiiide 
of  tb«  pan,  wbicb, 
bymeansofabeul 
lever  at  the  bot- 
tom, raises  tbe 
vertical  shaft  an>i 

lifts  the  miilliT. 


This 


Wlieelet'e  Pan. 
is  the  same  an  iiaed  in  tbe  older  forms  of  Wheeler'; 


s  arrangement 
u)>])aT»tas. 

-Mesara.  Booth  &  Co,  malce  a  similar  pan  with  sheet  iron  sides.  The 
annular  space  between  the  dies  and  the  sides  is  not  so  great,  but  tie 
cast  bottom  plate  rises  higher,  and  is  thus  more  secure  ugainstlt-ak- 
.  age.  The  sheet-iron  rim  or  side  is  not  only  light',  but  it  has  tbis  lul- 
vantage,  that  when  left  dry  fur  a  time  it  will  not  shrink  and  crack  n.< 
the  wooden  tubs  must  inevitably  do. 

cox's  PAN. 

This  is  a  large,  heavj"  pan,  in  which  the  hard  gravel  cement  of  tlie 
deep  placers  is  broken  by  revolving  arms.  Since  the  pebbles  arid 
boulders  of  tbis  material  are  usually  barren,  while  the  cement  betweea 
them  carries  the  gold,  it  is  desirable  to  relieve  the  stamp-mills  from  tiie 
necessity  of  crushing  the  former.  The  pan  is  provided  with  a  gratiDi: 
below,  through  which  the  finer  and  auriferous  material  falls  when  frtfJ 
from  the  boulders,  and  can  be  conveyed  to  the  mill,  while  the  boolilers 
remain  in  tlie  pan,  and  are  removed  as  they  accumulate,  and  tUroffi 
away.  It  is  claimed  that  this  device  efl'ects  a  great  saving  in  tlie  tuf' 
of  cement-crusbing.  It  was  introducd  in  ISCS,  1  believe,  and  I  have  d" 
reporta  of  actual  results,  though  several  machines  are  said  to  be  iu  usi' 
iu  Sevmla  County,  California,  and  elsewhere,  Jt  resembles  the  grinding 
aiid  iimalgamatiug  pans  only  in  uauie  and  external  form. 
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H.  J.  BOOTH  &  CC'S  PAIT. 


Horn's  pan,  as  shown  by  the  last  fignre  of  this  series,  is  cast  in  one 
]^iece  and  is  ^gfatly  flaring.  A  depr^sed  annnlar  space  three  inches 
'Wide  is  left  around  the  dies  and  is  traversed,  as  the  mailer  rotates,  by 
an  arm,  which  extend  to  the  bottom.  The  mnller  is  raised  by  a  screw 
at  the  top  similar  to  tliat  nsed  for  Fattou's  pan. 


hobn'b  fait. 


Horn's  Pao. 

This  pan,  like  aQ  the  others  here  figured,  is  made  with  a  doable  bottom, 
thus  giving  an  uinnlar  steam-chest  for  heating  the  charge. 


i\ 


SECTION  v.— SEPARATION  AND  CONCENTRATION. 


CHAPTEB  LXXXI. 

THE    CONCENTRATION    OP   AURIFEROUS    ALLUVIUM. 

As  generally  used  in  mining  ^^concentration  "refers  to  the  enrichment 
by  mechanical  means  of  the  ores  that  have  been  raised  from  veins.  So 
restricted,  it  may  be  said  that  in  the  mining  regions  of  the  west  it  is  con- 
fined chiefly  to  the  separation  of  gold  and  snlphnrets  from  quartz.  Bat 
the  grand  washing  operations  of  the  placer  gold  miner  are  properly 
L*lassed  with  those  of  concentration.  With  the  aid  of  water  he  sweeps 
»way  the  earth  and  gravel,  and  collects  the  grains  of  gold,  which,  by 
reason  of  their  greater  weight,  remain  behind. 

The  simplest  and  most  common  implements  used  for  concentration  are 
{ he  miner's  pan  and  the  horn-spoon.  The  pan,  so  mach  used  in  California, 
not  only  for  prospecting  bnt  in  cleaning  up  sloices  and  mills,  is  at  pres- 
ent stamped  out  of  one  piece  of  the  best  quaJit^y  of  Bossia  iron,  and  is  a 
far  better  article  than  was  formerly  in  use.  It  resembles  an  ordinary 
tin  milk-pan  in  form,  but  its  sides  are  more  doping  and  it  is  strength- 
(>ned  by  a  stout  wire  in  the  rim.  In  the  gold  region  of  the  Carolmas 
and  Georgia,  the  pan  formerly  employed  was  eittier  the  ordinary  iron 
flying  pan  or  a  light  steel  pan,  a  little  deeper,  and  elliptical  in  form. 

The  horn-spoon  is  a  very  convenient  instrument  for  washing  out  sam- 
ples of  crushed  vein  stuff,  or  any  soft  material  supposed  to  contain  gold. 
Et  has  one  great  advantage  over  a  metallic  surface,  that  it  does  not  be- 
come enfilmed  with  air  or  grease,  so  as  to  prevent  the  perfect  contact 
of  the  water  on  its  surfeu^e.  It  is  made  from  the  large  end  of  the  horn 
Df  an  ox,  cut  obliquely,  and  then  scraped  down  to  a  suitable  thickness. 
X  horn  that  is  black  at  one  end  makes  the  best  spoon.  Its  lightness 
and  durability,  as  well  as  many  other  good  qualities,  make  it  a  ^vorite 
implement  with  gold  prospectors. 

The  batea  is  another  form  of  washing  implement  for  prospecting  and 
testing.  It  is  a  shallow  circular  plate,  made  from  a  single  piece  of  wood, 
asually  by  turning  in  a  lathe,  and  is  about  twenty  inches  in  diameter 
Bind  two  and  a  ha&  inches  deep  at  the  centre,  from  which  the  slope  is 
regular  and  unbroken  to  the  outer  edge.  It  is  much  used  at  the  gold 
mines  and  washings  in  Brazil ;  but  in  California  it  is  not  much  known. 
its  use  being  confined,  I  believe,  to  one  or  two  experts  who  have  attainea 
the  peculiar  skilled  manipulation  it  requires. 

The  cradle,  the  tom,  and  various  rockers,  are  forms  of  concentrating 
apparatus  familiar  to  most  miners,  which  need  not  be  here  described. 

SLITICINa. 

Sluicing  is  the  simplest  form  of  concentration  upon  a  large  scale.  It 
is  8imi)ly  the  employment  of  a  current  of  water  upon  an  inclined  plane, 
which  sweeps  onward  the  finer  and  lighter  substances  more  rapidly 
than  the  heavier,  and  thus  effects  a  separation. 

The  ordinary  board  sluice  is  made  of  rough  pine  boards,  in  sections 
twelve  feet  in  length,  so  that  they  can  be  fitted  one  into  the  other  and 
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thus  form  a  continuous  trough,  from  twelve  to  twenty  inches  wide  aihi 
from  ten  to  twelve  inches  deep.  In  order  that  one  section  may  fit  into 
the  next,  they  are  made  a  few  inches  wider  at  one  end  than  at  the  otho. 
The  usual  grade  or  inclination  is  about  twelve  inches  or  fix>m  ten  to 
eighteen  inches,  according  to  the  nature  of  the  materials  to  be  waslwd 
Cleats  or  riffles  are  placed  across  the  bottom  to  arrest  the  flow  of  the 
heavier  particles,  and  thus  make  a  favorable  point  for  the  lodgment  ()f 
the  gold  and  quicksilver.  In  order  to  protect  the  bottom  tcom  the 
action  of  the  larger  stones  and  the  violence  of  the  current-,  a  set  of 
false  riffles  is  put  in.  These  are  usually  placed  lengthwise  of  the  box. 
and  consist  of  slats,  nailed  to  cross-bars  of  wood,  so  that  the  whole  may 
be  lifted  out  when  the  sluice  is  cleaned  up  or  the  bars  need  repairs 
Both  bars  and  sluice-boards  wear  out  rapidly  during  active  washing 
by  the  constant  attrition  of  the  stones ;  and  when  the  boxes  are  no 
longer  fit  to  be  used,  or  if  for  any  cause  they  are  no  longer  to  be  ns^ 
they  are  dried  and  burned,  and  the  careful  washing  of  the  ashes  giT« 
a  very  remunerative  return  of  gold,  often  enough  to  bay  a  new  set  of 
sluice  boxes. 

Some  details  regarding  the  construction  and  working  of  the  largn 
sluices  have  already  been  given  in  the  chapter  upon  breaking  dovi 
rock ;  and  it  is  only  necessary  here  to  revert  to  the  fact  that  the  opera- 
tions of  breaking  up  and  crushing,  and  of  washing  and  concentrating 
.are  inseparably  connected  in  placer  mining,  as  well  as  in  the  extoictioD 
of  gold  from  quartz  taken  out  of  veins.  There  is  one  form  of  slnicing 
which,  however,  has  not  yet  been  considered.  It  is  the  under-current 
sluice,  an  improvement  introduced  in  California,  and  the  outgrowth  ut 
the  gigantic  sluicing  operations  in  that  State. 

UNDEE-CUBEENT  SLUICES. 

These  are  designed  to  separate  the  current  in  the  main  sluices  into 
two  portious,  permitting  the  p;roM  bulk  of  the  muddy  current  nn«l 
coarse  materials  to  pass  on,  wliile  the  heavier  and  lower  portions  a:v 
allowed  to  drop  through  a  grating  on  the  bottom  of  the  sluice  iato 
shallower  and  broader  sluice  boxes,  having  a  lower  grade,  and  receirin^ 
a  fresh  supply  of  clean  water.  The  design  is  to  distribute  the  juah- 
rials  over  a  greater  surface  than  could  be  given  in  the  main  sluiccj  and 
thus  allow  tlie  gold  to  settle. 

These  boxes  are  made  of  various  widths,  from  three  to  nine  feet,  anil 
from  twelve  to  fourteen  inches  deep.  The  grade  is  usually  one  in  twelve. 
The  grating,  through  which  the  stuff  is  admitted,  is  made  of  hanl  cast 
iroiij  with  openings  an  inch  wide  and  eight  inches  long.  The  stuff  flow- 
ing m  the  undercurrents  is  sometimes  divided,  a  part  being  dropi»eJ 
into  a  second  system  of  low-grade  boxes,  or  secondaries,  with  a  width 
of  about  thirty  inches,  and  a  grade  of  fourteen  or  fifteen  inches  to  the 
box.  They  receive  about  one-fifteenth  of  the  water  in  tiie  under-cor- 
rent.  The  grating  is  much  finer  than  that  in  the  main  sluice,  the  space? 
being  only  three-eighths  of  an  inch  wide  and  five  inches  long.  They 
are  very  useful  for  catching  quicksilver. 


CHAPTER  LXXXII. 

THE    CONCENTRATION   OF   VEIN-STUFF. 

As  has  already  been  remarked,  concentration,  in  ordinary  mining 
parlance,  is  confined  in  California  chiefly  to  the  separation  of  gold 
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and  snlphniets  from  qaartz.  Quicksilver  ores  and  copper  ores  have, 
to  a  small  extent  at  one  or  two  localities,  been  subjected  to  concen- 
ttation,  but  with  these  exceptions  very  little  attention  has  yet  been 
nven  there  to  a  subject  of  great  importance  to  the  mining  interest. 
The  quantity  of  snlphurets  contained  in  the  quartz  veins  of  California 
rarely  exceeds  two  per  cent.,  and  its  separation  is  not  attended  with 
any  great  difficulty,  inasmuch  as  the  difference  between  the  specific 
gravity  of  the  snlphurets  and  quartz  is  so  great,  that,  when  agitated  in 
water,  the  particles  of  sulphuret  first  find  their  way  to  the  bottom  and 
fbrm  a  layer  nearly  free  from  the  quartz,  which  settles  in  an  upper 
stratum.  It  is  upon  this  difference  in  gravity  of  substances,  and  their 
<M>nsequent  different  degrees  of  velocity  in  passing  through  water  or 
air,  ttiat  the  operations  of  concentration  are  based. 

For  example,  a  sphere  of  gold  eight  lines  in  diameter  will  fall  100 
Prussian  inches  through  water  in  one  second  of  time,  while  a  sphere  of 
quartz  of  the  same  size  will  fsdl  only  about  30  inches  in  the  same  time. 
Thus,  a  mixture  of  particles  of  gold  and  of  particles  of  quartz  could  be 
very  easily  separated  one  from  the  other ;  and  also  many  other  sub- 
stances could  be  separated  where  the  difference  in  the  velocity  of  fall- 
ing is  not  so  great.  But  the  bulk  of  particles  is  also  an  important 
element,  as  will  be  seen  from  the  inspection  of  the  annexed  table,  in 
which  the  relative  velocities  with  which  particles  of  gold,  galena,  blende, 
and  quartz  of  different  sizes  will  fedl  through  water  is  shown : 

Ikihle  tikawiHg  the  distance  in  Prussian  inches  that  spheres  of  variotis  sizes  of  different  suh- 

stances  wiU  fall  through  water  in  one  second  of  time. 


Diameter  in 

Gold. 

Galena. 

Blende. 

Quartz. 

lines. 

Spec.  grav.  19.2. 

Spec.  grav.  7. 5. 

Spec  grav.  4. 

Spec.  grav.  2. 6. 

8 

100 

60.093 

40.825 

29.814 

5.657 

84.090 

50.532 

34.329 

25.071 

4 

70. 711 

42.492 

28.868 

21.082 

2.828 

59.460 

35.731 

24.275 

17.728 

2 

50 

30.046 

20.412 

14.907 

1.414 

42.045 

2.5.266 

17.165 

12.5:35 

1 

35.355 

21.246 

14.434 

10. 541 

0.707 

29.730 

17.866 

12.137 

8.864 

0.5 

25 

15.023 

10.206 

7.454 

0.354 

21.022 

12.633 

8.5c2 

6.268 

0.25 

17.678 

10.623 

7.217 

5.270 

Thus,  while  a  sphere  of  gold  eight  lines  in  diameter  is  falling  100 
inches,  galena  of  the  same  size  will  fall  60  inches;  blende,  40.8  inches; 
and  quartz,  29. 8  inches.  But  while  the  sphere  of  gold  eight  lines  in 
diameter  is  falling  100  inches,  one  of  two  lines  in  diameter  will  fall  only 
50  inches,  or  half  as  fast  as  the  sphere  of  the  same  substance  with  four 
times  the  diameter.  Further,  a  sphere  of  gold  0.707  lines  in  diameter 
will  fall  about  as  fast  as  one  of  quartz  with  a  diameter  of  eight  lines,  or 
one  of  galena  two  lines  in  diameter,  and  so  on.  It  thus  Incomes  evi- 
dent that  the  velocity  of  fall  of  substances  in  water  depends  not  only 
upon  their  specific  gravity,  but  upon  their  bulk  and  gravity  combined, 
and  that  for  a  peHiect  separation  of  substances  according  to  their 
gravity,  it  is  essential  that  the  particles  should  either  be  of  the  same 
size  or  that  the  variation  must  be  confined  within  certain  weU-deflued 
limits. 


«l«  1 

mt.    I 
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Sizma  OP  FBAGMBNTS — TR03IMEL8. 

From  what  has  already  been  remarked,  it  will  be  seen  that  a  % 
siziiig  of  the  fragments  aud  particles  of  crushed  ores  is  an  essentia 
requisite  to  successful  concentration. 

For  separating  the  coarser  fragments,  such  as  are  suitable  for  jigging, 
for  example,  screens  or  riddles  are  used,  and  for  the  fluer.  sieves  or  fa- 
forated  plates ;  while  for  the  separation  of  the  vcrj'  tinest  i>ortions  ream 
ia  had  to  the  action  of  flowing  water. 

Screens  or  riddles  are  made  in  a  great  variety  of  ways,  but  are  osa- 
ally  flat  surtaces  of  coarse  wire  or  of  parallel  iron  rods,  and  caused  B 
swing  or  to  jar  by  rising  and  falling  at  one  end,  bo  that  the  stuff  ma; 
move  over  tlie  surface  by  gravity,  while  the  smaller  fVagmenis  chop 
throngh.  The  product  of  ouo  riddle  may  bo  received  upon  a  second  of 
fluer  mesh,  and  the  product  of  the  second  upon  a  third,  and  so  on. 

For  still  smaller  fragments,  sieves  in  a  cylindrical  form  or  tromnudi 
are  need.  They  are  made  to  revolve,  and  are  set  at  an  intonation,  m 
that  stiifif  fed  into  tho  upper  end  will  gradually  descend  to  the  lower, 
while  a  portion  drops  through  the  mesh  and  is  received  either  iu  a  suit 
able  box  or  into  an  outer  concentric  cylinder  of  gauze.  This  is  a  form  of 
trommel  which  was  recently  exhibited  in  Paris  by  Messrs.  Eluet  aoil 
G«yler,  and  which  has  some  novel  featiu^s.  It  is  not  aupporte<l  upon 
a  shaft  passing  through  from  end  to  end,  but  is  sustainwl  by,  and  re- 
volves on,  trunuions  cast  upon  each  of  the  cast-iron  hcadfi  or  ends,  lu 
indiciitod  in  the  annexed  longitudinal  section,  which  represents  one  of 
this  style  of  trummela,  con8truct«l  so  as  to  supply  a  system  of  four  twin 
sieves,  Thecmshed  stuff  is  introduced  at  the  hollow  trunnion  A,  and 
falls  upon  a  grat*<  or  perforattd 
iron  plate,  B,  in  which  the  hol« 
are  large.  The  stuff  which  falls 
through  the  plate  B,  drops  upon 
a  second  plate,  O,  jterfonittJ 
with  Mualler  holes,  where  it  is 
again  divided  into  two  sizes,  tlie 
finer  particles  dropping  throogh 
to  the  outermost  plate  of  aH 
iEoch  space  between  the  platw 
has  suitable  opeuiiigs  at  inter 
vala  iu  the  cast-iron  heatls  for 
the  discharge  of  fragments  too 
coarse  to  fall  through  the  plaW 
below  them.  This  trumioel  i^ 
very  compact  and  will  give  fou 
sizes  of  pruiluct. 

In  Europe  perforated  iroa  oi 
steel  plates  are  now  generally 
SectioDof  B  Distribntiiig  Trommel.  used    instead    of    wire-olotb 

scieensj  which  wear  out  faster.  The  EsiKJsition  of  1807  was  rich  in 
samples  of  perforated  jilates  of  all  descriptions  and  very  accnraiel,T 
punched.  It  is  essential  to  the  best  working  effect  that  the  thickness 
of  tho  plates  should  always  be  less  than  the  diameter  of  the  hol« 
piiiiclied  iu  them.  The  space  also  between  the  holes  in  the  fiu« 
plates  should  not  bo  greater  than  the  diauiet«r  of  the  holes — in  the  ffls- 
dium  plates  half  a  diameter,  and  in  tho  coarser  plates  one-third  of  tlie 
dii^meter  of  the  holes.  lo  France  perforations  less  than  0".00'J  in  diam- 
eter are  considered  as  tiue;  those  between  O^.OUJ  and  O^.OOi  are  me- 
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diom.  The  fine  numbers  be^  at  O^'.OOOS.  The  finely-perforated  plates 
for  trommels  are  generally  made  of  copper,  and  the  other  sizes  of  steel, 
iron,  or  zinc 

Rittinger  adopts  one  millimetre  in  diameter  as  the  unit  of  holes  for 
sizing  ores  for  concentration,  and  the  progression  beyond  this  is  geomet- 
ric, as  1,  2,  4,  8, 16  millimetres,  giving  for  the  volames  of  the  grains 
that  will  pass  the  holes  respectively  1, 8, 64, 512, 4,096  cubic  millimetres. 
He  divides  each  of  these  sizes  into  four  classes,  each  with  four  grades, 
thus: 

Diameter  in     In  inches, 
millimetreB.       nearly. 

C64.0  =  2.51 coarse. 

T^rt  1   f^tnfan\      J  ^^  =  1-79 middling  coarse. 

I^o.  1,  (Stufen)  .-^32.0  =  1.26 middUngfiDC. 

(22,6  =  0.89 fine. 

16.0  =  0.64 coarse- 

•KT^    o    /n^nrw^»\  J  11«3  =  ^'^ middling  coarse. 

Lo.  2,  (Qraupen)^^^^^3^^ middling  fine. 

I  05.6  =  0.220 fine. 

'4.0    =  0.160 ..  coarse. 

2.8    =  0.109 middling  coarse. 

2.0    =  0.078 middling  fine. 

1.4    =  0.055 fine. 

1.00  =  0.0400 coarsft 

^n  4.  ^Mphn         J  ^''^^  =  0.0282 middling  coarse. 

jso.  4,  (Menij....^^j^^^^^200 middling  fine. 

0.35  =0.0137 fine. 

BLANKET  CONCENTEATION. 

Blanket  concentration  is  only  a  modification  of  sluicing;  a  rough  sur- 
face being  substituted  for  the  smooth  flat  bottom,  with  riffles  and  other 
obstructions,  of  the  slnice.  Blankets  are  in  very  common  use,  being  at 
once  the  simplest  and  most  effective  means  of  arresting  the  fine  particles 
of  gold  that  escape  amalgamation  in  battery.  The  blanketing  used  for 
this  purpose  is  made  specially  for  it  at  the  woolen  mills  of  the  coast, 
and  is  very  strong,  thick,  and  hairy.  It  is  woven  about  thirty  inches 
wide,  just  wide  enough  to  cover  the  bottom  of  the  strakes  or  shallow 
inclined  troughs,  and  to  hang  over  their  edges.  The  troughs  are  from 
twelve  to  sixteen  inches  wide,  with  sides  from  one  and  a  half  to  three 
inches  high,  and  are  inclined,  according  to  the  desired  velocity  of  the 
current,  fh)m  five  to  fifteen  degrees.  There  are  usually  two  or  three 
blanket  troughs  abreast,  receiving  the  sands  as  they  fiow  from  the  bat- 
tery ;  but  four  would  be  better.  While  the  blankets  of  one  are  being 
washed,  the  current  is  turned  upon  the  others,  and  the  greater  the  sur- 
fjBkce  provided  for  the  flow  the  less  disturbance  is  caused  by  the  addition 
of  the  flow  from  the  first  while  the  blankets  are  washing. 

The  upper  blankets,  where  the  heaviest  of  the  sands,  with  the  included 
solphurets,  are  deposited,  are  washed  most  frequently,  sometimes  as 
often  as  once  in  every  fifteen  minutes,  but  generally  once  every  hour. 
The  second  row  is  taken  off  only  half  as  often,  and  the  third  once  in 
three  or  four  hours;  but  the  time  they  should  be  allowed  to  remain 
depends  upon  the  amount  of  stuff  which  lodges  upon  them.  The 
rough  surface  must  not  be  permitted  to  become  completely  filled  with 
heavy  sands. 

There  is  a  very  extraordinary  example  of  blanket  concentration  in 
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the  ravines  extending  from  the  mills  at  Virginia  City  and  Gold  Hffl 
The  tailings  from  these  mills,  estimated  to  be  not  less  tliau  GOOtoDti 
day,  are  allowed  to  run  into  Gold  Oafiou  aud  Six -mile  Cauon,  where  dw; 
are  passed  over  a  great  length  of  blankets,  trom  live  to  six  miles  in 
each  eauon.  The  surveyor  general  of  Nevada  gives  the  following  detaJit 
of  blanket  washings  in  Six-mile  Cauon  for  18G(t  aitil  18G7 : 

Nnmber  of  mills  discharging  tailinga  into  canon 12 

Probable  number  of  tons  worked  daring  the  year  1866 100,000 

Estimated  value  of  the  tailings  saved  and  worked t72,ttn 

Saving  per  ton  of  ore  worked 73oeiiIa 

Length  of  sluices 22,000  feet 

Cost  of  sluices $2li,m 

Estimated  value  of  t^ailings  saved  and  worked  In  1867 #104,(101) 

Saving  per  ton  of  ore  worked  in  18C7 _|164 

Average  value  of  tailings  saved  per  ton 839 

USE  OF  CAST-mON  FOB  CONCENTBATINa  UACHUCES. 

Sfunierons  concentrating  machines,  in  a  great  variety  of  forms,  liave 
been  made  upon  the  western  coast  in  the  last  t€n  years,  ao'l  m.tnj'fll! 
them,  like  the  pans  aud  amalgamators,  have  been  more  advertised  than 
used.  They  have  all  been  characterized  by  the  use  of  iron  rather  than 
wood,  and  by  their  moderate  size  and  compact  proportions,  suited  t" 
the  difficulties  and  expense  of  transportation.  It  has  been  usnal  ia 
Eim>pe  to  construct  concentrating  machines  almost  wholly  of  wood  w 
the  exclusion  of  cast  iron ;  but  at  the  late  Expositioii  some  French  cua- 
etruetors  exhibited  machines  made  of  iron  to  the  exclusion  of  wotxl,  anil 
have  written  a  memoir,"  setting  forth  the  superiority  of  iron  for  such 
purposes. 

They  urge  that  althongh  wooden  machines  may  l>e  mad©  with  the 
greatest  aecnracy  and  care,  fhey  are  no  sof>ner  put  into  place  for  work 
than  they  begin  to  swell  and  warp,  and  in  the  case  of  a  circnlar  bndilii', 
for  exiiiiiple,  the  whole  surface  iiniM-  he  miiilc  aiicw.  Then,  if  Cur  ;iin 
cauae  the  operation  of  such  machines  is  suspended  tor  a  time,  the  wood 
dries  aud  shrinks,  and  when  they  are  a^ain  set  in  operation  they  are 
alwaysfound  to  be  out  of  order,  and  to  require  extensive  repairs.  Anotlier 
important  objection  to  wood  is  the  great  bulk  of  the  machines  made  of  it 
as  compared  with  those  made  of  iron  of  equal  strength.  Again^  wooden 
machines  do  not  bear  transportation  to  distant  regions,  neither  are  the; 
80  durable  or  so  exact  and  regnlar  in  their  operation  as  machines  made 
of  iron. 

With  cast  iron  the  most  favorable  forms  can  be  giveo  to  those  parts 
with  which  the  stuff  to  be  worked  comes  in  oonta<^  All  oufavorable 
angles  and  joints  can  be  avoided.  With  iron  and  cast  iron  the  forms  of 
machines,  and  of  their  various  parts,  recognized  in  practice  as  the  most 
favorable  to  the  end  in  view,  can  be  adopted.  The  joints  beingperfecti; 
tight,  the  loss  of  earth,  water,  or  ore  is  prevented.  No  change  of  fcm 
in  the  machines,  or  any  injury  to  them,  need  be  feared  by  their  expos- 
are  to  either  dryness  or  moisture.  If  they  are  required  to  remain  DnoBetl 
for  a  greater  or  less  time,  or  if  they  have  to  be  tranaported  to  a  great 
distance,  they  are  not  injared.  Changes  of  season  or  (Ornate  do  DOt 
affect  snch  machines.    Daring  the  severity  of  winter,  tiie  taps  being 

*  H^molre  sor  I'outillage  nonvnaa  et  1m  modifltwtioiiB  »pport«e8  Oaurn  lea  pracMA 
d'eadohUaemeut  dea  mineraU.  Far  Messra;  Haet  et  Qerler,  instinieDn,  uidetii  fit"* 
de  I'fiocle  Ceotralo.    Paria,  1B66. 
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opened  and  tbe  tuba  and  pipea  being  drained  of  vater,  the  hardest  firosts 

will  not  ituorioosly  affect  them. 

-    These  advantages,  and  the  necessity  for  machines  that  can  be  trans- 

Sorted  to  distant  regions  nnchanged,  have  twen  recognized  in  the  United 
tales,  as  already  stated.  Iron  has  for  several  years  past  been  exten- 
sively aubstitnted  for  wood  in  the  construction  of  stamps,  batteries,  and 
conceDtrating  machines  in  California  and  Kevada.  Most  of  the  concen- 
trating machines  and  batteries  now  in  nae  in  California,  Nevada,  Idaho, 
and  Horthem  and  Western  Mexico  (ire  made  of  cast  iron.  When  such 
machitiea  (made  in  San  Francisco)  firrive  at  their  destination,  they  can 
be  set  np  and  put  in  operation  at  once,  wlthoat  requiring  alteration  or 
repairs. 

hendt's  coitobntbatob. 

Hendy's  improved  coDtinaonsly  discharging  concentrator,  now  most 
in  nse,  is  the  result  of  long  experience  with  t^e  pan  concentrators,  and 
of  their  successive  modifications  and  improvements.  It  consists  of  a 
shallow  iron  pan,  five  or  six  feet  in  diameter,  supported  by  a  vertical 
shaft  in  the  centre,  and  made  to  oscillate  back  and  forth  by  means  of 
cranks  on  a  shaft  at  one  side,  and  joined  by  connecting  rods  to  tbe 
periphery  of  tbe  pan.  The  pan  turns  upon  its  vertical  axis  back  and 
forth,  for  a  short  distance,  at  every  revolntion  of  the  crank-shaft. 

The  flgore  gives  an  elevation  of  the  machine,  with  the  vertical  shaft 
itnd  one-half  of  tbe  pan,  shown  in  sections. 


Hendy's  ContliiDoiuly-warUiig  Coaoontiator. 

It  is  made  wholly  of  iron,  and  thns  there  is  no  framing  of  timbers  to 
be  done  when  it  is  set  np,  and  no  shrinking  and  leaking  after  the  mar 
chine  has  been  allowed  to  stand  idle  for  a  time.  A  bed-plate,  or  frame, 
gives  support  to  the  central  pin  and  the  crank-shaft,  and  also  to  archeil 
arms,  H,  that  rise  over  the  pan  and  sustain  the  upper  end  of  the  vertical 
shafb  B.  The  bottom  of  the  pan  is  not  flat,  bnt  is  raised  in  the  centre 
around  the  shaft  nearly  to  the  height  of  the  rim,  and  from  this  it  de- 
sceDda  toward  the  periphery  in  a  cycloidal  curve,  an  approximation  to 
the  brachystochrone,  by  which  the  movement  of  the  particles  from  the 
centre  toward  the  circumference  is  facilitated,  and  their  passage  in  the 
other  directJOQ  obstructed.  This  form  is  especially  necessary,  inasmuch 
as  the  motion  and  the  centriAigal  force  ^mlnisli  rapidly  toward  the 
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centre.    It  constitutes  one  of  the  chief  points  of  diffierence  between  thit 
eon(*eiitrator  and  others  which  have  preceded  it. 

Wlieu  the  machine  is  placed  for  operation,  it  must  be  carefully  lerded, 
BO  tliat  water  will  stand  at  the  same  height  at  all  points  upon  the  onta 
rim  of  the  pan.  The  stuff  to  be  concentrated  (usually  the  tailings  fm 
the  amalgamated  copper  plates  and  blanket-strakcs)  isdeliveredt  together 
with  the  water,  by  the  trough  N  to  the  hopper  C,  from  which  it  is  iled 
tlirongh  the  pii)e  K  and  distributor  D  into  the  pan  near  its  outer  edgei 
This  feeding  is  not  confined  to  one  pointy  but  is  made  to  extend  aioiuid 
all  parts  of  the  circumference  by  causing  the  distribator  D  to  rotate 
around  the  vertical  shaft.  Ijhis  is  'accomplished  by  Uie  movement  ot 
the  pan.  The  upper  edge  of  the  rim  is  a  continuous  ratchet,  into  whid 
two  pawls,  connected  with  D,  drop  during  the  motion  of  the  pan  frtm 
the  distributor,  and  in  the  return  motion  the  distributor  is  thrown  back 
a  distance  equal  to  the  arc  passed  over  by  the  pan.  Rake-like  arms  m 
l)olted  to  the  shaft  of  the  distributor,  and  are  also  carried  around  tbe 
circle  at  the  same  time,  and  serve  to  stir  up  the  comi>act  mass  of  sand 
and  sulphurets  which  settles  upon  the  bottom.  The  crank-shaft  makes 
from  200  to  220  revolutions  per  minute,  thus  throwing  the  pan  back  and 
foith  an  equal  number  of  times,  and  keeping  the  materials  in  a  con- 
stant state  of  agitation.  The  heavier  substances,  such  as  the  sulphureti 
and  any  stray  pai'ticles  of  quicksilver  or  amalgam,  settle  to  the  bottom, 
and  accumulate  in  the  lowest  part  of  the  pan,  gradually  displacing  the 
sand  and  light4^r  materials,  which,  with  the  excess  of  water,  flow  over 
the  raised  bottom  at  the  centre  and  out  of  the  pan  by  a  central  dis- 
charge. The  accumulated  sulphurets  discharge  at  the  gate  E,  the  open- 
ing of  which  must  be  regulated  to  correspond  in  its  delivery  with  tlie 
rapidity  of  the  accumulation.  If  opened  too  wide,  sand  from  the  layer 
above  the  sulphurets  will  be  discharged ;  and  ii  the  Oi>euing  is  too 
small,  the  8uli>hurcts  will  accumulate,  and  begin  to  flow  over  the  anna- 
lav  bi'idjifo  at  the  centre.  For  the  accumulation  of  amalgam  and  quick- 
silver, a  depression,  J,  is  provided.  This  is  deepest  at  the  point  of  dis- 
charge I,  closed  by  a  plug.  Tlie  sulphurets  are  usually  allowed  to  ac- 
cuinulate  until  the  pan  is  half  full,  as  shown  at  S,  before  the  gate  E  is 
opened.  The  sulphurets  may  be  received  into  boxes  or  into  troughs 
placed  under  the  outlets. 

These  concentrators  weigh  1,000  pounds  each.  They  are  run  with  a 
belt,  and  usually  set  in  pairs,  for  which  a  single  crank  shaft  is  sufficient. 
Two  pairs  can  l)e  so  arranged  as  to  require  a  driving  shaft  only  six  feet 
in  hui;;th.  The  amount  of  water  required  is  not  large ;  not  niore  than 
flows  away  from  the  batteries  with  the  sands  to  be  concentrated.  Each 
nuKihine  will  receive  and  concentrate  five  tons  of  stuff  every  twenty-four 
hours.  Ei^^ht  tons  have,  however,  been  put  through  in  tiiat  time;  but 
the  j)ro(luet  is  not  entirely  freed  from  sand,  the  presence  of  which  is  not 
objectionable  in  some  processes  of  working,  and  if  clean  sulphurets  are 
desired  the  discharge  from  four  macliines  is  delivered  into  a  fifth,  and 
this  gives  a  complete,  clean  concentration. 

At  the  North  JStar  mine.  Grass  Valley,  the  i)erformance  of  these  con- 
centrators has  been  highly  satisfactory  in  saving  not  only  sulphurets. 
but  aiualgam.  One  machine  receding  the  proiluct  of  six,' fed  with  the 
pulj)  iVojn  the  batteries,  gave  a  product  containing  ninety-live  per  cent, 
of  sul|)luirets.  Like  all  the  quick  concentrators,  however,  tliey  obtaiu 
a  clean  pioduet  at  the  cost  of  some  loss  of  valuable  matenaf.  Their 
tailiiiL^s  may,  with  advantage,  be  huddled. 

This  form  of  coiKjeutrator  may  be  traced  back,  through  various  modi- 
fications, to  the  original  Prater  or  Hungerford  concentrator,  known  geu- 
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erally  in  1864  as  the  Hnngerford  and  Prater's  concentrator,*  when  it 
was  much  nsed  in  California  and  Nevada.  This  machine  received  its 
motion  in  the  same  way,  but  was  supported  in  a  wooden  frame,  and  the 
distribution  of  the  pulp  was  effected  by  letting  it  descend  from  the  cen- 
ter outward  upon  a  fixed  sheet-iron  cover  which  extended  nearly  to  the 
outer  edge  of  the  pan.  It  did  not  discharge  the  snlphurets ;  and  when 
they  had  accumulated  sufficiently  the  machine  was  stopped  and  they 
were  dug  out.  The  bottom  was  not  curved  downward  from  the  bridge 
near  the  center,  but  had  a  gradual  slope,  as  also  in  a  later  modification 
of  the  concentrator  by  Mr.  Hnngerford.  This  modification  was  patented 
in  1866,  and  consisted  chiefly  in  doing  away  with  the  wooden  frame  by 
substituting  one  of  iron.  The  distribution  was  effected  as  before,  over 
a  sheet-iron  cap  or  cover,  but  a  second  or  outer  rim  was  added  all  around 
tli6  pan,  forming  an  annular  trough,  the  only  opening  to  which  from  the 
inside  of  the  pan  was  a  series  of  holes  pierced  at  intervals  near  the  bot- 
tom of  the  pan,  with  the  object  of  allowing  only  the  snlphurets,  or  con- 
centrated stuff,  to  pass  through  into  the  outer  space  and  to  be  kept  there, 
oat  of  contact  with  the  sands  and  pulp  undergoing  concentration  in  the 
pan.  Two  openings  in  the  rim  of  the  outer  compartment  gave  the 
means  of  drawing  off  the  snlphurets.  The  discharge  of  tho  sand,  water, 
&c.y  was  at  the  center,  and  it  was  claimed  to  be  a  continuously  working 
machine,  but  the  delivery  of  the  snlphurets  was  not  satisfactory.  The 
motion  was  given  by  two  eccentrics  acting  upon  wooden  guide-blocks 
or  bearings  below  the  pan.  Hungerford's  latest  machines  are  preferred 
by  some  mill-men  to  Hendy's,  on  account  of  their  more  solid  construc- 
tion and  smoother  running.  I  am  informed  that  these  particulars  have 
been  improved  recently  in  the  Hendy.  The  principal  defect  of  that  ma- 
chine, whereon  I  have  watched  its  operation,  has  been  its  too  slight  con- 
strnction,  support,  and  gearing.  These  features  were  the  result  of  a  de- 
sire to  make  the  apparatus  cheap  and  portable— a  motive  which  has  led 
more  than  one  GaUfomia  manufacturer  of  mining  machinery  to  sacrifice 
solidity  and  due  proportion  of  piui». 

All  of  these  oscillating  pan-concentrators  may  be  regarded  as  modifi- 
cations of  the  Borlase  concentrator,  which  is  an  oscillating  pan  with  a 
level  bottom  and  a  central  discharge,  the  height  of  which  can  be  varied 
by  adding  rings  as  the  concentrate  ore  accumulates  in  the  pan. 

GONGENTBATION  BY  JIGGINa. 

The  simple  hand-sieve  is  the  most  ancient  form  of  apparatus  for  sort- 
ing and  concentrating  ores  in  water  by  the  direct  fall  of  the  particles, 
and  it  is  still  in  use.  Numerous  modifications  have  been  made  from 
time  to  time,  with  the  object  of  increasing  the  product  by  increasing  the 
size  of  the  sieve  and  supporting  it  in  a  frame,  as  in  the  hand-jig  or  brake- 
sieve,  the  construction  of  which  is  familiar^  and  by  substituting  machine 
power  for  that  of  the  hand.  Much  attention  has  also  been  directed  to 
the  construction  of  automatic,  or  continuously  working,  jigs,  by  which 
the  stuff  to  be  washed  enters  in  a  constant  stream,  and,  after  being 
washed  and  concentrated,  is  delivered  in  two  separate  portions,  without 
stopping  or  requiring  manipulation. 

In  such  machines  the  sieves,  instead  of  being  alternately  plunged  into 
and  raised  out  of  a  vessel  of  water,  are  made  stationary — are  fixed  firmly 
in  a  tub--and  the  water  is  made  to  alternately  rise  and  fall,  so  as  to  pass 

*  The  Prater  concentrator  was  invented  at  Washoe  in  the  year  1863,  and  patented 
December  5, 1864.  Hendy  added  a  self-discharging  gate  for  the  snlphurets  in  1805,  and 
a  contriyance  for  tipping  the  pan  to  one  side. 
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in  a  strong  current  throogli  the  meshes  of  the  sieve  and  the  layer  of  on 
aboTe  it.  This  motion  of  the  water  is  produced  by  means  of  plnngai 
or  pistons  acting  below  the  sieve,  either  vertically  or  horizontally,  or  In 
elastic  diaphragms,  (as  in  I'etherick's  separator  at  Fowey  Consols,  ISSl,)* 
which  are  alternately  pushed  out  and  in,  as,  for  example,  also  in  Edwarit 
and  Bea(di^s  patent  mineral  and  coal-washing  machine. 

WDOEBB'S  OONTINnOUSLY--WOEKlHQ  JIG. 

One  of  the  simplest  fomt 
of  the  piston  jig  is  shown  id 
the  figure.  It  is  made  of 
wood  with  apiston  orplnngur 
P  at  one  side,  which,  on  be- 
iug  forced  downward  upon 
the  water  in  the  box,  cAOsa 
an  upward  flow  tlu-ougli  tht 
grate  in  the  tlirection  b  to  (. 
The  pecnliarity  of  this  con- 
struction, due  to  Mr.  Vogri 
of  Joachimsthal,  and  Mr. 
Wimmer  of  ClansthaJ,  is  i 
valve  in  the  center  of  tie 
sieve  through  which  the  con- 
[•|  centrated  stuff  is  delivered 
as  it  accumulates,  while  the 
refuse  passes  off  over  the 
partition  in  front.  But  it 
waa  found  that  the  dom- 
ward  current  of  water  when 
this  valve  was  oiiened  was 
sufficient  to  carry  down  some 
of  the  waste  stuff  irom  tbe 
top;  and  it  became  neces^ 
sary  to  devise  some  means 
■ 'Wimmet'aCoiitinnonBly-workiiig  Jlp;.  of      preventing     this     &0W. 

This  was  effected  by  covering  the  outlet  with  a  conical  tube,  d,  supporter! 
&om  a  bar  of  wood  above  and  reaching  down  through  the  layer  of  i>oor 
stuff  80  low  that  only  the  heavy  and  richer  portions  resting  direetlj 
upon  or  near  the  sieve  can  pass  downward  into  the  discharge  pipe  bf- 
This  pipe  is  alternately  opened  and  closed  at  the  lop  by  an  iron  stopper 
placed  at  the  end  of  a  vertical  rod  the  upper  part  of  which  slides  through 
a  supporting  ring,  g.  By  means  of  an  arm,  t,  supported  on  a  pivot  at  *, 
the  stopper  is  alternately  raised  and  lowered  as  the  piston  P  rises  and 
falls.  The  opening  in  the  discharge  pipe  is  thus  opened  when  the  pis- 
ton descends,  and  is  closed  when  it  ajsceuda.!  It  has  been  found  in  prac- 
tice, however,  that  this  arrangement  for  opening  and  closing  the  dis- 
charge pipe  does  not  give  satisfactory  results. 

A  somewhat  similar  machine,  in  use  in  the  Harz,  is  shown  in  section 
by  the  next  figures.  The  outlet  in  the  sieve  is  surrounded  by  a  jjerfor- 
ated  cylinder  (f,  so  as  to  prevent  the  refuse  from  entering,  while  theorf 
escai>es  through  the  tube  and  is  delivered  at  the  side.     From  five  to  sis 


*  Un-'s  Diclionaiy,  sii 
t  I'iflii  Ln  Pri^piiratioB 
Uloii :  Piu-ia,  leSd. 


a  1857.    Happort  par  M.  iH- 


J 
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Ib  enbic  metres  of  Btamp  staff  can  be  passed  throng^  this  apparatus  ii 
II    twelve  hours. 


Self-dischaiging  Jig — Han. 
BIlTmOEB'S    SELF-A.CTINO  JIG. 

One  of  the  best  jigs 
of  the  continuously- 
vorkiug  class  is  the  in- 
rention  of  Rittiuger. 
nnd  was  exhibited  at 
tbe  great  Exposition  in 
Paris  m  1867. 

It  is  represented  in 
tbe  annexed  figure  nnd 
is  characterized  by  the 
inclination  of  the  grates 
and  tlie  lowness  of  the 
front  partition,  over 
which  the  poor  and 
lighter  stnff  falls  con- 
tinoonsly,  and  with  very 
little  water,  while  the 
benvier  and  richer  por- 
tions fnll  through  the 
opening  or  slit  o,  at  the 
l^se  of  the  partition. 
This  partition  is  the 
segment  of  a  cylinder,  Hittinger-B  Self-Mtmg  Jig. 

and  is  supported  npoo  tbe  lever  or  anu  d,  so  aa  to  be  movable  back 
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and  forth  in  s 
ner  that  the  openinfw 
slit  o  Diay  be  increucd 
or  diminMied  at  pleti' 
ore.  The  heavy  shd, 
passing  throagh  the 
opening,  falls  into  tbe 
bos  K,  fix>m  which  it  ii 
removed  as  required. 
The  inclinatioo  of  the 
grate  in  this  machineit 
from  five  to  eight  d^ 
grees.  It  is  fed  thnmgfc 
the  hopper  B,  which 
plunges  below  the  snr- 
tace  of  the  stuff  acctt 
mulated  on  the  grate. 
The  loss  of  water  wbid 
occurs  at  each  stroke  ol 
the  ])iston  is  replacfd 
from  a  reservoir,  W,  at 
the  back  of  the  appara- 
According  to  Bit- 
tiuger,  experience  has 
Bhowu  that  the  dutj-  oi 
(H'Ifactiag  machines  oi 
this  kind  is  generallj 
three  timea  as  great  as 
that  troBi  the  ordioarr 
intermittent  worhiaj: 
apparatus. 


In  1863  yiT.  Geyer.  an 
engineer  from  Bail^D, 
introduced  contianoas- 
ly-working  jigs  into  the 
great  ore-dressing  es- 
tablishment erected  by 
him  on  the  banks  of  the 
Lahn.  In  tbe  oonstnic- 
tiou  of  these  machines 
both  wood  and  metal 
were  employed.  The  ar- 


rangement of  the  pans 
is  represented  by  theac- 
eompanj-iiig  figures. 
It  is  a  double  machine, 
composed  of  two  grates 
and  two  pistons,  actn- 
atod  simultaneously  by 
means  of  cranks  on  a 

.        ,  — ^— 'shaft  above,  the  motion 

LontmaooBly-workiiig  Jig-section  through  piston,      being  communicated  by 
two  connecting  rods.    The  grates  are  inclined  forward,  and  are  providul 
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"With  a  crevice  or  gutter  at  the  lower  edge,  tiirongfa  vhich  the  concen- 
trated ore  falls  into  inclined  troughB  c.  The  staff  passes  from  one  grate 
to  another,  and  thus  two  different  grades  of  fineness  may  be  secured. 
Iron  plates  or  partitions  are  placed  so  as  to  govern  t'le  discharge,  and 
these  may  be  raised  or  lowered  at  pleasure  by  the  thumb-screws  e  e. 
These  machines,  worked  at  seventy  strokes  per  minute,  will  wash  about 
nine  cubic  metres  of  stamp  stuff,  diameter  of  0™.005,  in  a  day,  and  they 
require  about  300  litres  of  water. 

HUET  AND    OETLEB'S  SEJLF-AnXINa  JIG. 

Messrs.  Huet  &  Oeyler  exhibited  this  form  of  jig  at  the  Paris  Expo- 
sition in  1867,  and  its  satisfactory  operation  upon  lead  ore  was  wit- 
nessed by  the  writer.  It  Is  constructed  of  cast  iron,  and  is  very  com- 
pact. 

Most  self-acting  jigs  require  a  large  quantity  of  water,  and  this  in 
many  localities  is  a  great  objection  to  their  use ;  but  this  jig  is  designed 
to  work  with  bnt  little  loss  of  water,  and,  at  the  same  time,  by  the  aid 
of  an  automatic  scraper,  to  increase  the  product 


Antomatio  Jig  of  Uaet  &,  GeyU 


The  tab  ia  shaped  like  the  letter  U,  and  is  divided  into  tvro  compart- 
ments, one  for  the  piston  and  the  other  for  the  working  grato.  Water 
is  Bopplied  through  the  valve  A,  at  the  side,  and  the  flue  stuff  or  slime 
"Wlkich  &lls  through  the  sieve  settles  upon  the  botton,  and  is  discharged 
ttkrongh  an  opening,  B,  controlled  by  a  lever  reaching  out  to  the  front  of 
tihe  apparatus.  The  piston  is  operated  by  means  of  a  shaft  and  crank, 
Wbich  works  iu  an  inclined  slide,  C,  connected  with  a  lever  carrying  the 
piKton,  BO  as  to  give  a  rapid  descending  stroke  with  a  period  of  rest  at 
the  bottom,  and  then  a  slow  upward  movement ;  thas  giving  the  moat 
H.  Ex.  Doc  207 45 
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favorable  conditions  for  the  rapid  and  perfect  separation  of  the  stuff 
upon  the  grate. 

The  motion  of  the  piston  may  be  varied  at  will,  in  order  to  secure  the 
best  flow  or  motion  of  the  water  for  different  grades  of  ore.  This  ad- 
justment is  effected  by  shifting  the  position  of  the  head  of  the  pi«t<m 
along  the  lever  or  arm,  and  by  this  means  increasing  or  diminishing  the 
amplitude  of  its  motion*  The  construction  of  this  slide  is  shown  ui  the 
figure.    By  turning  the  flxed  screw  8  «,  the  head  of  the  piston  may  be 

moved  forward  or  backward. 

The  machine  is  provided  witiia 
scraper  B,  ap.tnated  by  the  long 
rod  D,  which  is  attached  to  aa 
eccentric  on  the  main  shaft  and 
moves  the  levers  E  and  F,  ginng 
to  the  scraper  a  forward  and 
backward  motion  over  the  top  of 
the  stuff  upon  the  iirrate,  and 
throwing  out  a  portion  of  it  at 
each  movement.  The  path  of  the 
scraper  is  determin^  by  the 
guides  G,  attached  to  each  side 
of  the  tub.  It  can  be  varied  by  means  of  screws  upon  the  lever  or  arm 
F.  In  passing  backward,  the  roller  or  projection  on  the  scrai^er,  whidi 
follows  the  guides,  rises  upon  the  movable  inclined  plane  G,  and  on  its 
return  passes  below  this  plane,  following  the  double-dotted  line  iu  the 
figure.  The  poor  stuff  from  tne  top,  which  is  constantly  thrown  for- 
ward and  off  by  this  scraper,  falls  over  the  front  of  the  tub  at  R,  along 
the  chute  M.  The  grate  is  inclined  as  in  the  machine  of  Hittinger,  and 
the  opening:  for  the  escape  of  the  heavier  and  rich  i)ortiou  is  similarlv 
placed  at  tlie  foot  of  the  incline  and  just  below  the  bridge  over  whiiii 
the  poor  fitiUr  is  scraped.  The  opening  is  shown  at  n.  It  is  clostnl  by 
a  valve  which  extends  along  the  whole  front  edge  of  the  sieve,  and  (^n 
be  opened  and  closed  at  pleasure  b^^  a  lever.  The  stuff  parsing  througli 
this  valve  falls  into  a  receptacle  K,  from  which  it  may  be  removed  at 
pleasure  through  the  opening  L.  The  scraper  i*  so  made  of  perforattnl 
sheet-iron  that  it  does  not  throw  the  water  out  together  with  the  waste. 
These  jigs  are  made  with  great  care  and  accuracy,  and  work  in  a  sati.^ 
factory  manner,  as  the  writer  assured  himself  by  personal  inspection  of 
the  machine  in  oi)eration  near  the  Champ  de  Mars,  in  1867. 

KBOM^S  DRY  ORE  CONCENTRATOR. 

This  machine  may  be  called  an  air  jig.  Dry  ore  in  powder  or  coarse 
grains  is  subjected  to  sudden  puffs  of  air  from  below,  through  a  grate, 
precisely  as  water  is  forced  up  tlirough  a  grate  in  the  pump  jigs.  In 
this  machine  the  dry  ore  is  supplied  automatically  upon  a  horizontal 
sieve,  and  the  concenti'ated  portion  is  discharged  upon  one  side  aud  the 
refuse  upon  another.  It  consists  of  a  receiver,  to  hold  the  crushed  on?; 
an  ore-bed,  on  which  the  ore  is  acted  upon;  gates,  to  regulate  the  tiovr 
of  ore  from  the  receiver  and  the  depth  of  ore  on  the  ore-bed ;  bellous. 
to  give  the  puffs  of  air;  a  trip- wheel  and  spring,  to  openite  the  bellows; 
and  a  ratchet-wheel  and  pawl,  to  operate  the  discharge  roller.  There 
aie  s^x  projections  on  the  trip-wheel,  and  therefore  the  moderate  sikW 
of  50  to  70  revolutions  per  minute  of  the  trip-wheel  shaft  gives  3(K)  to 
400  movements  to  the  bellows,  and  a  corresponding  number  of  pufl's  of 
air.    This  rapidity  is  a  great  advantage.    The  use  of  water  in  concen 
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tratioQ  admits  only  from  50  to  80  lifts  per  minate,  while  ia  air  from  300 
to  400  are  obtained.  This  is  dae  to  t^e  fact  that  bodies  fall  much  more 
rapidly  in  air  than  in  water. 

The  sieve  or  ore-bed  is  made  of  wire  gaoze  tubes,  placed  ttom  one- 
quarter  to  one-half  of  an  inch  apart,  according  to  tfae  kind  or  grade  of 
ore  to  be  treated.  The  concentrated  ore  settles  down  in  openings 
between  these  tobes,  and  accnmnlates  in  a  reservoir  irom  which  the 
discharge  is  regulated  by  a  roller,  so  as  to  keep  it  filled  and  thus  form  a 
support  for  the  upper  layer  of  ore  to  be  acted  npon. 

llie  experimental  working  of  this  machine  is  certainly  very  eatisfao- 
tory;  and  it  is  claimed  for  it  that  it  will  accurately  separate  zino-blende 
from  galena — a  severe  test.  The  machine  measures  five  feet  by  two  feet, 
is  three  feet  ten  inches  high,  and  weighs  about  800  pounds. 

SKPABATIOK  OF  OUES  BY  FALUnQ  THROUGH  A  COLUMN  OF  WATER. 

Various  forms  of  apparatus  have  been  devised  to  effect  the  separation 
of  the  grains  of  either  coarse  or  fine  stamp  staff  having  nearly  the  same 
Tolame,  but  differing  in  density,  by  allowing  them  to  taM  tbroogh  a 
oolamn  of  water  either  at  rest  or 
in  motion.  Such  machines  may 
be  regarded  as  modifications  of 
the  jig;  a  greater  length  of  fall 
of  the  materials  in  water  being 
snbstitnted  for  a  saccession  of 
short  falls,  the  result  of  the  re- 
peated shocks  or  jerks  given  to 
the  sieve.  Apparatusof  this  kind 
forms  a  connecting  link  between 
jigs  and  the  slime  separators. 

These  machines  depend  for 
their  operation  npon  the  differ- 
ence in  the  time  required  ftw  par- 
ticles to  &I1  through  a  given 
height  of  column  of  water,  whidi, 
for  particles  of  equal  size,  is  in 
1^  order  of  their  specific  gravi- 
ties. As  tbe  time  required  is 
modified  by  the  bulk  of  the  par- 
ticles, a  careful  sizing  is  an  essen- 
tia] prerequisite  to  the  success  of 
tiiis  form  of  concentrating  appa- 
ratus. 

One  of  the  simplest  forms  is  a 
stationary  cylinder,  designed  by 
Messrs.  Huet  &  Oeyler,  and  ex- 
hibited at  the  Exposition  in  Paris, 
1867.  It  consists  of  two  station- 
aiy  concentric  cylinders,  E  and 
I,  kept  full  of  water  by  means  of 
a  supply  pipe  T,  while  a  portion 
of  the  water  escapes  through  the 
opening  in  the  conical  bottom  0, 
and  the  excess  overflows  at  O, 
around  the  top. 

INreetiy  bwnr  the  apntma  ia 


AOeylet'aB^intiar. 
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the  bottom  of  this  cylindrical  vessel,  a  receiving  tab  B  is  placed,  so  as 
to  receive  the  water  and  ore  that  fall  through.  This  tab  is  diivided 
into  compartments  and  rotates  aroand  a  central  vertical  axis.  The  staff 
to  be  concentrated  is  supplied  at  intervals  at  the  top  of  the  cylinder  I, 
at  A,  and  faUs  in  the  cQrection  of  the  arrow.  In  falling  throng  tlie 
three  feet  of  water,  the  particles  separate  according  to  their  specific 
gravity,  and  the  heaviest  arrive  first  at  the  outlet  and  are  caught  in 
one  of  the  compartments  of  B.  As  the  next  grade  of  ore  reaches  the 
outlet,  the  tub  B  has  turned  so  as  to  bring  another  compartment  under 
the  orifice,  and  the  stuff  is  thus  classified.  The  revolution  of  B  most 
be  carefully  tim^  to  the  rate  of  descent  of  the  particles  and  the  interval 
of  the  periodic  changes. 

The  following  tabular  statement  shows  the  time  required  for  the  M 
of  stamp  stuff  of  different  minerals,  and  of  different  diameters : 


Size  of  the 

gravel 

in  millimotres. 

Galeiift, 
gravity  7.56. 

Pyrites, 

gravity  4.60 

to  5. 00. 

Barytos, 
gravity  4. 50. 

Blende, 
gravity  4. 15. 

gniTityS.70. 

gravity  2  A 

From        to 
38. 00       18. 00 

Seeondg. 

aoo 

Lll 
L50 
L84 
9.03 
9.48 
3.11 
4.14 
5.97 

Stoondi, 

Seeondt. 

Seoondt. 

SeeondM, 
&36 
3.67 
4.61 
&10 
7.91 
7.61 

SteHtdt. 

18. 00         7. 00 

7.00         5.50 

5i50         4.44 

4.44         4.17 
194         167 
9.77         9.50 

9.54 

3.43 

4.41 

6.31 

10.36 

9.81 
3.73 
5.55 
a30 
1L33 

9.88 
4.61 
6.53 
9.78 
1L67 

1.77         1.50 

laiT 

1.00 

14.64 

17.  a 

This  table  shows  that  tlio  velocity  of  the  receiving  tub  must  be  pnv 
portioned  to  the  size  of  the  particles  of  the  stuff  to  be  separated  and  to 
the  height  of  the  fall.  For  a  height  of  1™.00,  the  number  of  revolutions 
or  the  tub  per  iniuute  must  be,  for  particles  of  0™.016  in  diameter,  21 
revolutions;  0™.004,  11  revolutions;  0^.001,  6  revolutions;  O™.00025. 
2.7  revolutions. 

This  apparatus  has  not  yet  been  long  enough  in  practical  operation  to 
prove  its  value,  and  it  requires  to  be  studied  and  experimented  with 
furtlier  before  the  results  will  bo  satisfactory,  yet  it  has  already  been 
found  that  a  thorough  classification  of  the  stuff  is  essential ;  that  tbe 
feeding  and  the  motion  of  the  rotating  tub  must  be  regular :  that  tbe 
grains  which  separate  best  are  those  between  0^.004  and  0™.0i  iu 
diameter;  and  that  with  line  stuff  the  results  are  incomplete.  When 
the  particles  are  0"».014  in  diameter,  and  have  a  density  of  3.15,  tluy 
will  precipitate  from  compartment  to  compartment,  in  the  following 
order : 

First  compaitineut,  density,  4.2 ;  7  per  cent. 

Second  compartment,  density,  3.2 ;  52  per  cent. 

Third  compartment,  density,  2.9 ;  24  per  cent. 

Fourth  compartment,  density,  2.9 ;  12  per  cent. 

Fifth  compartment,  density,  2.9;  3  per  cent. 

Sixth  compaitraent.  density,  2.8;  2  per  cent. 

For  the  particles  of  0°».014  in  diameter,  the  proper  number  of  turns 
is  three  and  a  half^  and  for  particles  of  0™.004,  five  turns.  One  of  the«e 
contrivances  will  deliver  about  750  quarts  of  gravel  i)er  hour. 
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HUNDT^S  SETTLING-  TUB. 

Hundt's  settling  tub  operates  similarly,  but  differs  in  this,  that  the 
receiving  tab  isjtpedj  and  the  water  column  is  made  to  rotate.  The  ore 
is  not  supplied  in  the  center  of  a  column  of  water,  but  into  an  annular 
or  cylindrical  column  in  a  continuous  stream,  differing  in  this  respect 
also  from  the  first  described  apparatus.  It  is  a  continuous  working  ma- 
chine, designed  to  separate  or  sort  the  particles  according  to  their  velocity 
of  fall  through  the  column  of  water.  The  particles  of  stuff  entering 
this  machine  are  subjected  to  two  motions,  the  direct  fall  due  to  gravity, 
and  the  movement  of  translation  due  to  the  motion  of  the  water.  It  fol- 
lows that  they  take  a  diagonal  course  and  reach  the  bottom  at  different 
<Ustances  from  the  point  at  which  they  entered  the  column. 

This  apparatus  was  first  used  at  the  Lander- 
krone  mines,  near  Wilnsdorf^  in  1854.  It  consists 
of  a  circular  tub.  within  which  an  open  cylinder 
is  supported  ana  made  to  revolve  by  a  vertical 
shaft.  This  cylinder  is  partly  closed  by  means  of 
a  cone,  so  adjusted  that  only  an  annular  opening 
is  left,  5  centimetres  wide  at  the  bottom,  and  13 
centimetres  at  the  top.  The  outer  tub  is  1°^.75  in 
diameter,  and  is  2  metres  high.  The  inner  cylin- 
der is  1°^.60  in  diameter.  Small  partitions,  s  «, 
between  the  cone  and  the  cylinder  serve  to  carry 
the  water  filling  the  space  around  with  the  cone 
and  cylinder  during  their  rotation.  Uundt's  Settling  Tub. 

The  stuff  to  be  Seated  is  introduced  in  a  continuous  stream  at  the 
top,  and  in  falling  through  this  height  of  two  metres  of  water,  and  being 
at  the  same  time  carried  around  by  the  revolution,  is  classified  accord- 
ing to  the  rapidity  of  the  fall  of  the  particles.  It  may  be  withdrawn 
from  the  vessel  by  suitable  openings  around  the  bottom.  By  careful 
management  of  these  openings,  very  little  water  is  lost;  and  this  econ- 
omy of  water,  and  the  very  small  quantity  required  for  the  proper  work- 
ing of  the  apparatus,  renders  it  especially  worthy  of  the  attention  of 
mill-men  and  metallurgists,  in  such  regions  in  New  Mexico,  Arizona, 
Nevada,  and  Sonora,  where  water  is  scarce.  The  number  of  revolutions 
of  the  arum  should  range  between  2  and  6  i)er  minute,  the  diameter 
being  4  feet,  and  the  size  of  the  grain  from  ^  to  j^  of  an  inch.  Usc^ 
with  ore-stuff  particles  of  which  differ  in  size,  the  machine  sorts  these 
particles  according  to  their  rate  of  fall.  As  the  product  in  such  a  case 
would  consist  of  small  and  dense  particles  mingled  with  larger  ones  ol 
less  specific  gravity,  the  separation  can  readily  be  effected  by  the  sim- 
ple operation  of  sifting. 

bittinoeb's  setz-bad. 

The  apparatus  of  Bittinger  is  upon  the  same  principle  as  Hundt's, 
and  it  is  not  clear  which  was  suggestive  of  the  other.  It  is  a  self-feed- 
ing continuous  working  machiuet^  and  consists  of  a  stationary  wooden 
tab  aoj  the  bottom  of  which  is  divided  into  eight  conical  compartments 
connecting  with  pipes  c,  which,  after  descencUng  for  a  short  distance 
into  the  foundation,  turn  upward  and  outward,  and  are  curved  at  the 
end  so  as  to  deliver  the  water  from  the  tub  into  an  annular  trough  d. 
A  double  cylinder,//,  supported  by  a  shaft,  ^,  is  made  to  turn  in  the  tub 
a.  The  stuff  to  be  separated  is  delivered  in  a  constant  stream  through 
the  hopper  and  distributor  h  into  the  revolving  cylinder,  and  faUiii«; 
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throagh  tbe  water  in  this  epaoe  is  sorted  and  collected  in  the  coDiol 
reservoirs  and  tabes  b.  A  branch  tube,  closed  by  valves  »»,  permits  tkt 
removal  of  this  conceDtrated  stoif  from  time  to  time.  The  waste  itoC 
delivered  throagh  the  tabes  b  into  the  aonnlar  troogh  d,  flows  into 
another  troagh  or  condoit  m,  wheaoe  it  is  lifted  by  the  wbeel  n,  and  i«- 
tomed  to  the  tub  a. 


Settling  appantns  of  Hr,  de  Bittiugei. 


RittiDger  in  hia  Aufbereitung  describes  a  machine  of  similar  constmt 
tioD,  in  which  tbe  staff  is  not  received  into  an  annnlar  colamn  of  water, 
bnt  into  an  ordinary  tab  in  which  tbe  water  is  made  to  revolve  by  t 
wing-wheel,  the  vnngs  of  which  would  correspond  in  position  to  llie 
sections  of  the  cylinder //in  tbe  last  figure.  The  bottom  is  divided 
into  eight  radial  compartments  ending  in  fonnellike  cavities,  as  shown. 
With  grains  of  lend  ore  ^  of  an  inch  in  diameter,  91  per  cent,  of  all  the 
lead-ore  contained  in  the  staff  will  be  delivered  into  the  second  compart- 
ment at  the  bottom,  and  8  per  cent  in  the  next  Bat  wltb  grains  A 
of  on  inch  in  diameter,  only  75  per  cent  will  be  fonnd  in  the  second,  ana 
20  per  cent,  in  the  third  compartment. 

SLBCE  8EPARAT0ES  AND  BOBTINa  BOXES. 

A  convenient  and  effective  form  of  the  cone  apparatus  ia  here  shown 
ou  a  scale  of  J^,  the  upper  cone  in  section.  A  complete  series  ia  nsoally 
composed  of  nve  or  six,  arranged  in  saccession,  one  below  another,  as 
shown.  The  construction  is  very  simple ;  and  they  can  be  made  of  cast- 
iron,  so  as  to  be  verydurable,andatthe  same  time  exact  in  form.  Eadi 
part  consists  of  two  cones,  one  inserted  in  the  other,  so  as  to  leave  an 
annnlar  space  in  which  water  flows  upward  from  a  reservoir  or  diambef 
at  the  lower,  or  pointed  end.  The  staff  to  be  concentrated  is  conveyed 
by  a  launder  into  the  upper  cone,  and,  passing  through  holes,  enconnten 
the  npward  current.  The  largest  of  the  stuff  so  fed  should  not  exraed 
three-quarters  of  a  millimetre  in  diameter.  The  lighter  portions  are  at 
.  once  carried  upward  and  over  the  apper  edge  of  tilie  inner  cone,  and 
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Jhll  with  the  escape-water  into  an  annnlar  troagb,  by  which  they  are 
oarndacted  away  to  the  next  lower  cone,  while  the  particles  of  sufBcieut 
weight  to  resist  the  cnireDt  fall  throogh  it,  and  accnmulate  in  a  small 


Conloal  Elepuatora. 

inverted  cone,  in  the  chamber  below,  from  which  they  are  allowed  to 
drop  by  the  small  apertnre  at  the  apex  in  the  direction  indicated  by 
the  arrow.  This  orifice  is  controlled  by  a  valve,  and  can  be  reficulated 
at  will,  according  to  tlie  rapidity  of  the  accumulation.  So,  also,  by 
means  of  a  screw  above  the  upper  cone,  the  distance  between  the  cones 
COD  be  regulated  according  to  the  necessities  of  each  case.  The  appa- 
xatuBreqnires  considerable  water,  and  the  overflow  &om  one  cone  is  car- 
ried to  t^e  next,  and  so  on  in  succession. 

sitthtobb's  SEPASATiNa  tubs  with  ASCBifDma  cubbents. 

This  is  another  modification  of  the  conical  tubs  or  pointed  boxes,  but 
Uie  abape  is  rectangular,  and  the  water  current  is  not  confined  to  a  nar- 
row Kone  or  space  between  partitions.  This'form  conaista  of  a  aucces- 
sion  of  deep  trough-like  depressions  placed  edge  to  edge,  and  gradually 
increasing  in  size  and  depth.  But  as  the  ends  and  aides  are  the  highest, 
the  series  forma,  in  reality,  but  one  vessel,  the  water  covering  all  of  the 
intermediate  edgea,  and  thua  permitting  a  continuous  fiow  from  one  end 
to  the  other.  Thia  will  be  aeen  from  the  inapection  of  the  figure.  Seven 
compartmenta,  B  B,  are  ahown,  and  the  direction  of  the  flow  from  C  t» 
W  is  indicated.  The  whole  series  is  sapported  upon  a  Irame  at  sncb  a 
height  that  the  attendant  can  pass  nnder  it,  and  reach  the  openings  at 
1^  npex  of  the  pyramidal  tabs,  at  A  A,  where  the  concentrated  stuff 
flows  out.  A  supply-pipe,  P  P,  delivers  clear  water  into  each  compart- 
ment throagh  a  branch  pipe  reaching  nearly  to  the  bottom.  The  staff 
entering  at  0  deposits  tiie  heaviest  particles,  and,  aided  by  the  ascend- 
ing flow  of  water  from  the  pipe,  the  lighter  portions  pass  over  into  the 
next  tub,  and  so  on.  The  flow  of  water  into  each  compartment  must  be 
carefblly  regolated.    As  the  size  of  the  compartments  increases,  the  as- 
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cending  current  has  less  and  leas  force,  aod  finally  only  the  vwy  B^  , 

est  and  poorest  portions  are  carried  away. 

The  arraDgement  gives  very  satis^bif 
results.  It  requires  Irom  120  to  ISOqtuuH 
of  water  a  minute,  and  will  sejiiiTate  abott 
a  ton  of  battery  pulp  in  each  hour.  It  miy 
be  constructed  either  of  wood  or  of  iron. 
The  apparatus  showu  iu  the  figure  is  nude 
of  irou. 


Hm 


[*H 


This  is  another  and  important  machine 
for  concentrating  by  the  flow  of  the  stnfl 
over  a  plane  inclined  suriace.  It  baa,  ii 
addition,  a  percussive  shock,  given  lata*- 
ally  at  ri^ht  angles  to  the  flow,  and  imt 
jS  parallel  with  it,  as  in  many  of  the  incliael 
~  tables,  and,  for  example,  in  Hunter's  cde- 
ceutrator. 

It  consists  of  a  wooden  table  or  pla^ 
o  form,  abont  eight  feet  long  and  four  wida 
suspended  at  the  foar  comers,  auc)  inclines 
forward  so  that  water  and  fine  stuff  jiound 
upon  the  upper  part  will  flow  eveulv  don 
U--  ^  to  the  ijout  edge.  A  lateral  throw  aisA 
^  percussion  is  given  to  the  whole  table  bj 
-|  means  of  cams,  o,  upon  a  shaft  at  tlie  side, 
^  and  the  reacting  wooden  epiiug  S  iijwn  the 
g  opposite  side  of  the  table.  Two  tables  are 
a  usually  combined  in  one,  and  they  are  sep- 
a  arated  by  a  narrow  atrip  of  wood  extending 
£  the  whole  length ;  similar  strips  are  plac«d 
.j^  on  each  side  of  the  table,  and  serve  to  keep 
Si  the  wafer  and  stuff  from  flowing  off.  The 
-S  stufl'  to  be  washed  is  delivered  upon  the 
3  tables  at  the  upper  left-hand  corner,  at  A. 
The  distributors  P  P  P  ftu:ni8h  clear  wat«r. 
While  the  table  is  at  rest,  the  tendency  of 
the  stuff  is  to  flow  down  the  slope  in  a 
direct  line  from  A  to  A'.  By  means  of  the 
lateral  percussion,  however,  the  path  of  the 
heavier  particles  is  changed,  and  they  an 
gradually  thrown  troai  left  to  right,  along 
the  suruce  of  the  table,  at  right  aogles  to 
the  direction  of  the  current  of  clear  water. 
This  current  tends  at  the  same  time  to  sweep 
the  particles  downward,  and  it  acts  upon 
the  light  sterile  matters  more  rapidly  than 
upon  the  heavy  ore.  The  result  is,  thai 
the  heavier  imd  richer  particles  are  {mid- 
ually  separated  IVom  the  poor  stuff  ami  de- 
scribe the  path  upon  the  tablu  indicated  bj 
the  dotted  lines.  By  the  time  the  particles  have  reached  the  fiwt  of  die 
table,  the  richest  poTtioiia  have  been  ttansferted  to  the  corner  of  the  taUe 
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liagonally  opposite  to  that  upon  which  the  stofF  entered,  and  they  flow  off 
into  the  compartment  S.  The  "  middlings"  are  dropped  into  the  next 
Bompartmeut  D,  and  the  poor  &ll8  into  0. 


Bittingsi'*  CoDtiaDouily-worlditg 


L — view  bom  aboTS. 
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Id  order  that  good  resnlts  may  be  obtained  with  this  app 
following  cDuditioDS  miiBt  be  obeerved: 

1.  T(ie  surface  of  the  table  nmst  bo  very  smooth. 

2.  The  length  must  be  about  2i».50,  and  the  width  from  I'^S 
The  width  of  space  over  which  the  stuff  is  delivered  most  be : 
to.0».30. 

3.  The  inclination  of  the  tablq  moat  be  in  direct  ratio  to 
the  stuff  to  be  washed.  For  sand,  it  requires  to  be  aboat  si 
and  for  fine  powders  about  three  degrees. 

i.  The  amount  of  clear  water  to  be  admitted  at  the  top  of 
and  to  be  spread  over  a  width  of  from  0".30  to  0".35,  will  be  i 
stant.  For  aand,  about  six  qaarta  a  minute  is  necessary;  an< 
or  fine  stuff,  from  three  to  tliree  and  a  half  quarts.  If  tbe  sh 
table  is  diminished,  and  the  size  of  the  stuff  remains  the  some, 
tity  of  water  should  be  increased.  It  is  necessary  to  distri 
supply  of  water  quite  near  to  the  stuff  to  be  wafted,  so  as  to 
the  separation  of  the  light  and  poor  stuff  from  the  nch. 

5.  The  number  of  shocks  per  minute  should  be,  for  sand,  fron 
for  dust,  90  to  100;  for  poor  and  fine  slime  and  dost  it  is  e 
advantageous  to  cany  the  number  of  shocks  or  jerks  as  hig^h  ai 
sometimes  140  per  minute. 

6.  The  tension  of  the  spring  is  equal  to  100  or  112  kilogrami 
amount  of  movement  necessary  to  produce  the  reqnisite  vibt 
for  sand,  0'>'.065;  and  for  dust,  0».020  to  0".013. 

7.  The  velocity  of  the  current  upon  the  table  shoald  be  fron 
0~.16  per  second,  according  to  the  nature  of  the  stoS. 

8.  The  greatest  regularity  must  be  observed  in  the  nnmbe 
or  shocks ;  in  the  quantity  of  stuff  admitted  upon  the  table, 
water ;  in  the  nature  of  the  stuff  to  be  treated ;  in  the  slope  of 
which  must  be  diminished  as  the  stuff  to  be  wa^ed  grows  pi 
lighter.    Careful  attention  to  all  these  points  is  essential  to  so 

The  apparatus  gives  three  products.  The  mixed  or  middling 
passed  over  the  table  a  second  time.  Stuff  of  which  the  par 
0'°.0Q4  in  diameter  can  be  treated  as  successfully  as  the  finest  s 
saves  much  labor.  One  man  can  attend  two  twin-tables.  Tl 
required  for  ten  twin-tables  is  about  one-quarter  of  one  horse-] 

BOTATma   BDSDLES. 

Two  forms  of  rotating  baddies  were  shown  at  the  Exposition  b. 
Haet  &  Geyler,  one  being  concave  and  the  other  convex,  i 


ConcaTe  Bnddle. 


made  entirely  of  Iron  and  accurately  finished.    The 

the  concave  baddle  ia  shown  by  the  figure.    The  stuff  to  be 
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supplied  at  the  circnmference  of  the  circular  or  annular  table,  and  is 
discharged  into  di£Eerent  compartments  at  the  centre. 

The  foundation  plate  sustains  the  distributing  pipe,  the  water  pipe, 
the  waste  gutter,  and  the  driving  shaft.  An  endless  screw  upon  this 
shaft  gives  motion  to  the  concave  toble.  Experience  in  using  this  buddle 
has  shown  that  it  is  desirable  to  have  a  greater  number  of  sprinkling 
pipes  than  are  generally  used  in  the  Harz.  It  is  said  that  the  washing 
of  the  stuff  is  completed  in  one  operation,  while  with  the  German  con- 
struction it  sometimes  happens  that  the  stuff  must  be  passed  twice  over 
the  machine  to  obtain  an  equal  result. 

The  convex  buddle  is  also  an  annular  table,  but  instead  of  sloping 
inward  towaxd  the  center,  it  slopes  from  the  center  outward,  being  the 
reverse  of  the  concave  buddle.  Tho  stuff  is  supplied  on  the  inner  margin 
and  flows  outward  to  the  lower  edge,  and  is  delivered  into  a  succession 
of  annular  troughs. 

The  construction  is  similar  to  that  of  the  concave  buddle.  A  cast-iron 
frame  supports  the  table,  the  driving  shaft,  the  water  pipes,  and  all  the 
fixtures.  The  tangent  screw  and  the  driving  shaft  work  in  a  hollow  case 
of  cojst-iron. 

ABBANGEMENT  OF  A  COMPLETE  SILVEB  MILL. 

In  conclusion  I  present,  by  an  engraving  annexed,  a  general  view  of 
fhe  construction  and  arrangement  of  the  parts  of  a  complete  dry-crush- 
ing silver  null,  as  constructed  January,  1870.  It  hardly  needs  explana- 
tion, l^e  ore  received  at  the  highest  point  £alls  from  one  macMne  to 
another,  and  is  handled  as  little  as  possible.    It  passes  from  the  dump 

Eile  under  the  car  a  to  the  rock  breaker  b  ;  thence  over  a  sheet-iron  dry- 
ig  platform  at  e  to  the  feed-box  d.  After  stamping  it  is  roasted  in  the 
faniace  ^,  and  is  worked  in  successive  charges  in  the  pan  t,  from  which 
it  is  drawn  off  into  the  settler  J,  and  finally  passes  through  the  concen- 
trator K.  The  amalgam  is  retorted  in  a  cast-iron  retort  set  in  a  small 
fbmace  outside  the  building. 


SECTION  VL— WINDMILLS. 


CHAPTEE  LXXXIIL 

WIND  AS  A  MOTOR  IN  THE  MINING  DISTRICTS. 

Already  the  scarcity  and  deamess  of  fiiel  for  steam  machinery  is  a 
heavy  expense  upon  mining  and  metaUorgical  operations  in  many  of  tiie 
sparsely  wooded  or  desert  mining  regions  of  the  great  interior  basin  of 
this  continent.  In  different  districts,  different  expedients  have  been 
adopted  or  proposed  for  relief  from  this  great  and  growing  bnrden. 
Water-power  is,  of  course,  scanty  in  those  places  where  there  are  no 
trees.  If  there  were  more  water  in  the  country,  there  would  be  more 
trees,  and  so  more  fuel.  Devices  for  saving  fiiei  in  the  generation  of 
steam  are  much  in  vogue  among  the  engineers;  and,  without  stopping 
here  to  condemn  or  recommend  anything  of  this  kind  byname,  I  would 
sayi  in  general,  that  the  construction  of  the  boiler  and  fire-places  is  a 
matter  of  great  importance  in  the  mining  districts  of  the  far  West,  since 
a  smtdl  saving  in  J^el,  or  time  and  labor,  represents  a  large  saving  in 
money,  where  wood  and  wages  are  so  high.  At  Virginia  Gity,.Nevada, 
the  mill-men  are  helping  themselves  with  a  railroad,  by  means  of  which 
they  wUl  be  able  to  obtain  fuel  from  the  inexhaustible  forests  of  the 
Sierra.  Along  the  line  of  the  Pacific  railroad,  from  Laramie  on  the  east 
to  Corinne  or  Elcho  on  the  west,  the  fine  coal  of  the  Bocky  Mountain  and 
Y^asatch  beds  will  doubtless  be  introduced  as  a  substitute  for  wood.  It 
C^annot  be  surpassed  as  a  steam-coal;  and  some  of  the  beds,  it  is  hoped, 
will  be  found  suitable  for  metallurgical  purposes — ^if  not  for  blast  fur- 
siaces,  at  least  for  reverberatories. 

But  there  are  regions,  for  example,  through  Oentral  Nevada,  stretch- 
ing from  Cortez  to  Pahranagat,  whicn  are  remote  from  radlroaos,  water- 
power,  and  coal-beds,  and  which,  if  their  mines  are  developed  with  the 
vigor  they  deserve  and  will  repay,  are  certain  to  experience  great  dis- 
tress for  want  of  motive  power  to  drive  the  machinery  of  their  mines 
and  mills.  The  feeble,  scattered  growth  of  pine-nut  trees  in  the  moun- 
tain canons  of  these  districts  will  not  long  support  an  active  industry. 
We  have  heard  a  good  deal,  since  the  new  philosophy  of  heat  came  in, 
of  utilizing  the  heat  of  the  sun.  Oaptain  Ericsson's  famous  letter  on 
the  solar  engine,  which  he  proposes  to  construct,  and  by  which  he  ex- 
pects to  transform  radiant  heat  into  horse-powers  by  the  thousand,  is 
fresh  in  the  minds  of  most  readers.  Other  (and  possibly  less  trustworthy) 
inventors  have  plans  for  availing  themselves  of  the  electricity  generate 
in  the  earth  or  the  elements.  Some  time  ago,  an  aspiring  chemist 
claimed  our  admiration  for  his  process  for  reducing  ores  by  means  of 
Oinnder-storms.  But  it  has  been  abundantly  shown  that  electricity,  as 
ft  motor,  is  too  costly  to  be  used  with  profit;  and,  as  for  Captain  Erics- 
son's solar  engine,  we  do  not  yet  hear  of  it  on  a  large  working  scale. 
Bf  oreover.  there  are  one  or  two  reasons  for  preferring  a  somewhat  dif- 
ferent utilization  of  the  heat-power  of  the  sun.  The  philosophers  are 
Agreed  that  great  loss  of  power  inheres  in  all  our  engines  for  converting 
heat  into  motion.    Nature  produces  motion  more  cheaply  than  we  can ; 
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and  oar  water-wheda  avafl  fliemsdveB  of  her  qniet  eewKuny*  Bottkn 
ia  a  more  diieot  mediiim  than  flowing  water  between  heat  and  motm, 
nameilyy  moving  air;  and  in  all  the  range  of  meehanieal  mofcoga  the  mi- 
mill  is  perhaps  atonoe  the  most  neglected  and  tiie  moot  pEomiaingp* 

The  windmill's  weak  point  is  its  dependence  npon  the  weather;  Inft 
tiie  solar  engine  wonld  be  stDl  worse  in  this  respect^  fiir,  taking  tke 
year  together,  we  may  say  that  it  blows  oAener  andioncertiiiaait  sfisBi 
Twelve  hours  oat  of  twenty-fiyor  there  is  no  soni  1hoo|^  oonaJdwiMB 
wind.  Water-powers  are  also,  inik  less  degreoi  open  to  the  same  M» 
tion.  They  stop  for  dry  weatheri  cold  weather,  and  very  wet  weatta 
Nothing  but  steam  may  bethoroo^Uy  depended  npoa  at  all  times  to 
do  the  nill  dnty  ezpeoted  of  it.  Bat  tUa  adynataifls  of  alenm  ia  bh» 
arable  in  money;  and  a*  some  ttmeai  in  some  plaoeSy  the  ptioe  ctM 
may  be  so  great  as  to  overtMdance  it 

Moreover,  it  might  be  well  warihwhOei  in  some  esssei  to  employ  soi 
of  these  motors,  even  thoaj^  a  steam-engine  shoidd  stand  idiei  walttv 
to  be  osed  when  son  or  air  or  wster  fUled.  Stamp  mlDa  am  at  pwrt 
freqnently  bailt  so  as  to  be  geared  as  need  dietates,  either  to  m  wat» 
wheel  or  to  an  en^e:  and  it  Is  oneof  the  disadvantages  of  the  ^dnet 
acting  steam  stamp''  that  it  most  have  steam,  and  oan  neiver  be  sn- 
ployra  with  cheaper  motors.  Besides,  we  are  not  at  the  end  of  os 
resoaroes  conoenung  the  storage  and  eooal  disbibatlon  of  flie  itfd 
soaroes  of  wind  and  sonshine.  By  the  elevation  of  water  into  a  nH^ 
voir,  or  by  the  taisinff  of  heavy  weights,  it  woold  be  possible  to  aoai- 
molate  power  while  toe  motive  forces  were  aottng.  and  fhne  obtrias 
regalar  sopply  for  what  woold  otherwise  be  wasted  home.  The  hm* 
tice  of  hyonmlic  miners  who  boy  water  of  ditdi  companies,  and  ht  ift 
ran  from  the  ditches  into  their  private  reservoirs  for  twenlv-ltanr  1iob% 
80  that  daring  the  ten  or  twelve  hoars  of  laborthey  canoaeft  in  adouUe 
stream^  is  precisely  the  reverse  of  that  to  which  we  refer ;  bat  it  proves 
the  practicability  of  both.  The  hydraalic  miner  wishes  to  obtlun  a 
greater  force  dunng  a  less  time,  and  to  that  end  accamolates  the  resoltB 
of  a  steady  power  daring  a  longer  time.  It  woald  be  scarcely  moie 
difiicalt,  by  employing  great  power  for  a  short  period,  to  obtain  results 
which  could  be  beneficially  oistxibated  throagh  the  whole  day.  Oar 
inventors  might  profitably  tarn  themselves  to  the  consideration  of  tiie 
best  mechanical  contrivances  to  facilitate  this  exchange  of  force  aod 
time.  Bat,  finaHy,  there  are  many  kinds  of  work  to  which  machine^ 
is  applied  in  mining  that  need  not  be  continnoasly  {performed.  If  wind- 
mills perform  the  daty  of  draining  the  low  coasts  of  Holland,  or  ini- 
gating  the  arid  plains  of  Galifomia,  there  is  no  reason  why  they  shooU 
not  be  so  constracted  and  arranged  as  to  do  thepnmping  in  many  of  o«r 
mines,  where  the  depth  is  not  great  nor  the  amonnt  of  water  excessivei 
I  might  even  say  that  if  the  grist-mills  conld  wait  (as  in  the  good  old 
times  they  were  fain  to  do)  for  a  fiur  wind  to  do  the  grinding,  even  a 
qaartz-mlll  might  be  ran,  thongh  with  mach  vexatioas  interraptioa,  od 
^e  same  rade  plan.  Cessations  for  want  of  wind  wonld  be  less  commoo 
than  the  reader  might  suppose.  Precisely  those  regions  where  scarcity 
of  ftiel  and  water-power  might  lead  to  the  expedients  we  are  discossing 
are  noted  for  their  perpetual  winds. 

Certainly  it  seems  a  pity  that  men  should  suffer  so  much  pains  and 
loss  by  reason  of  the  expense  and  difficulty  of  the  motors  to  which  thej 

*  For  valaable  notes  and  soffgwtioiis  in  connection  with  this  tabjeety  I  am  indtlM 
to  Dr.  P.  H.  Vanderweyde  of  New  York,  hinuwlf  a  native  of  the  eoautry  of  windmilb* 
thoogh  for  many  vearB  a  weU-known  resident  of  the  United  States.  Mc.  Blake  is  sot 
responsible  for  this  chapter.— B.  W.  B. 
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are  accastomed,  while  every  breeze  that  whistles  over  their  heads  is 
piping  of  power  unheeded  and  ronning  to  waste.  Possibly  the  highest 
science,  as  weU  as  the  most  practical  economy,  may  dictate  a  return  to 
this  motor  of  our  fathers,  and  a  development  ot  its  capacity  in  the  light 
of  that  mechanical  perfection  which  has  been  bestowed  upon  other  ma- 
chines. I  would  not  be  understood,  however,  as  declaring  any  universal 
and  hitherto  unacknowledged  superiority  of  windmills.  It  is  enough  to 
say  that  windmills  are  likely  to  be  the  best  we  can  choose  in  certain 
cases  where,  before  long,  we  shall  have  to  choose  that  or  nothing. 

But  if  we  would  learn  the  best  practical  construction,  and  appreciate 
the  great  capacity,  of  windmills,  we  must  look  to  those  countries  in 
which  they  have  been  most  thoroughly  studied  and  most  widely  em- 

gloyed.  It  is  said  that  this  device  was  brought  from  the  Orient  by  the 
Irusaders,  and  introduce  in  the  sixth  century  into  France,  Flanders, 
and  Holland.  Northern  Germany,  however,  claims  the  invention,  in  the 
eleventh  century,  of  the  large  post-windmills  called  Bock  mills,  which 
will  presently  be  described. 

But  Holland  is,  above  all,  the  cotmtry  where  this  motor  has  been  most 
extensively  applied.  The  civilization  of  that  state,  nurtured  into  early 
maturity  by  the  natural  obstacles  with  which  it  was  forced  to  contend, 
was  for  a  loug  time  in  advance  of  that  of  the  rest  of  Europe.  The  sea 
was  at  once  its  greatest  benefactor  and  its  devouring  enemy.  In  regions 
possessed  of  a  varied  topography  there  is  natural  drainage,  resulting  in 
natural  water-power ;  but  the  low,  flat  surface  of  Holland  at  once  de- 
mands the  drainage  and  denies  the  power.  Besides  the  necessity  of 
power  for  pumping,  there  was  also  from  early  times  grain  to  be  ground 
for  the  food  of  the  inhabitants,  and  timber  to  be  sawed  for  marine  and 
civil  architecture.  Long  before  the  introduction  of  the  steam-engine, 
in  fact  for  more  than  a  thousand  years,  the  power  of  the  wind  has  been 
employed  by  the  industrious  HoUanders  in  the  performance  of  these 
duties ;  and  even  at  the  present  day,  though  the  great  modern  motor  is 
folly  understood  and  appreciated  in  that  country,  the  old  favorite  still 
holds  its  place,  and  Holland  possesses  the  Isurgest  windmills  and  the 
largest  steam  pumping  engines  in  the  world. 

Sk)me  notion  of  the  amount  of  work  performed  by  windmills  in  Hol- 
land may  be  derived  from  the  statement  that,  between  1440  and  1850, 
more  than  a  hundred  large  and  small  lakes,  naving  a  total  area  of  a 
quarter  of  a  million  acres,  were  drained  by  this  means,  restoring  this 
amount  of  most  fertile  soil  to  settlement  and  cultivation.  In  the  drain- 
age of  the  great  Haarlem  Lake,  and  of  a  few  smaller  ones,  steam  was 
introduced  in  1845,  but  it  is  still  an  open  question  whether  wind  could 
not  have  been  more  economically  employed.  Holland  possesses  neither 
coal-mines  nor  forests ;  and  steam,  with  all  its  advantages  of  uniform 
and  continued  availability,  cannot  compete  in  economy  with  wind.  It 
has  been  used  in  the  instances  referred  to,  and  is  employed  as  an  aux- 
iliary, or  held  in  reserve  in  certain  localities,  where,  in  occasional  sea- 
sous  of  much  rain,  coinciding  with  little  wind,  the  windmills  in  use  have 
been  found  inadequate  to  perfect  drainage. 

It  may  be  mentioned,  in  passing,  that  this  region  possesses  large  de- 
posits of  peat,  and  that  dried  peat  or  turf  is  a  common  fuel.  The  use 
of  peat  as  a  steam  fuel  has  therefore  been  naturally  a  subject  of  much 
interest,  and  has  received  thorough  investigation.  It  has  been  found 
inferior  to  coal,  and  though  the  densest  varieties  are  superior  (weight 
tor  weight)  to  wood,  their  greater  bulk  and  too  rapid  combustion  render 
them  inconvenient  and  undesirable  for  this  purpose. 
Concerning  the  uaeAilneM  of  windmills  for  operations  requiring  small 
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power,  nothing  need  be  said.  They  are  extensively  nsed  on  the  Pacific 
coatit  m  niisiiig  water  for  irngatioii ;  and  they  might  with  advantage  be 
euiiiloyed  gi'iivraUy  by  furuiertt  and  others  for  numerous  domestiL-  jinr- 
l)08es,  Buc-h  iiH  churning,  turning  grindstones,  &c.  I  think  their  :i]i[rli- 
cittiou  wouhl  be  more  extensive  in  this  country  but  for  the  numerota 
imteutcd  antl  more  or  less  complicated  modifications,  which  tend  bodi 
to  increase  their  cost  and  to  limit  their  ]>ower. 

There  arc  two  great  classes  of  windmills,  distinguished  by  tbe  position 
of  the  sails.  The  vertical  mills  have  their  wings  or  sails  so  pla^-ed  a 
to  turn  in  n  nearly  vertical  plane,  about  an  axis  nearly  horizontal;  antl 
the  horizontal  mills  have  their  wings  turning  about  a  vertical  axi8.  Tbe 
latter  are  far  less  effective,  giving  for  the  same  surface  of  sails  and 
strength  uf  wind,  according  to  Sir  David  Brewster,  not  more  than  one- 
third  or  one-fourth  as  much  power  as  the  former.  They  are  seldum 
constructed,  except  in  situations  where  the  necessary  hei(;bt  cannot  be 
given  to  vertical  sails.  I  have  seen  some  of  them  along  the  Pacific 
railroad,  enii)loyed  for  raising  water  into  tanks  for  locomotive  supply. 
As  might  be  ex[>ected,  they  do  not  give  satisfaction.  The  secret  of  tlieir 
comparative  inefilctcncy  is  the  small  surface  exposed  to  the  inipultieot 
the  wind  at  any  one  moment,  and  the  interference  of  the  wind  passinp 
through  and  striking  the  backs  of  the  opposite  sails.  The  mecLiiniral 
contrivances  intended  to  obviate  this  difficulty  by  acoatiniial  adjustmeot 
of  the  sails  are  liable  to  derangement.  At  all  events,  the  vertical  mills 
are  more  suitable  where  great  power  is  desired,  and  this  is  the  parpo«e 
to  which  I  desire  to  call  particular  attention. 

Tbe  vertical  windmills  may  bo  divided  again  into  two  classes,  ia  tlie 
first  of  wliicli  tlio  whole  mill  building  is  revolved,  so  that  the  sails  may 
face  the  wind  from  any  quarter, 
while  in  the  second  only  a  dome 
revolves,  carrying  the  sails  ncl 
their  axis,  while  the  buildin;:  with 
its  machinery  remains  stationary. 
Tlie  fonuer  are  tlie  i>oat  or  Bmk 
mills,  to  which  alhision  ha$  al- 
ready been  made.  Their  ivm- 
st ruction  may  be  uiiderstiHtd  fana 
the  accom])anytiig  illustrati<iii. 
whi<:h,with  the  two  following.  lidS 
been  kindly  lent  me  by  JK's.-ot. 
"Weateru  &  Co.,  pnblisliet:i<  of  ili' 
Manufacturer  and  Builder,  a  pic- 
toriul  monthly  magazine  of  >"ew 
York.  A  strong,  conical  tnw^r 
of  heaT>-  timbers,  from  ten  to 
twenty  feet  high,  rests  upon  ii« 
.  piers  of  niasonr;v.  At  the  :ii>es 
'T  of  this  ftamcHork  is  »  jiivot  or 
"  column  of  iron,  fitting  into  a  cnr 
responding  socket  or  box  in  the 
lloor  of  the  mill.  Ujiou  thii»i-t>l- 
iimn  tbe  mill  rests  and  ivvolves. 
The  building  is  entennl  by  means 
of  a  staircase  extending  nearly  to 


PostMiUofHollnnd. 


the  ground,  on  the  aide  opjiosite  the  sails,  and  so  strongly  built  and  bnnvd 
as  to  furnisli  a  convenient  point  for  attaching  the  ropes  or  chains  wbieb 
anchor  the  mill  in  any  desired  position.    A  dozen  posts  arc  set  linnly 
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onod  about  the  tower,  and  a  capstui  wheel  is  nttarhod  to  tho 
f  the  staiicaee,  with  two  ropes  or  chains  aioond  its  oxiii.  Tlwse 
^  fast  to  the  nearest  posts,  one  on  each  ude  of  tho  stuin'Uik'. 
uill  is  thus  held  securely  as  lont;  as  desired.  The  revolution  is 
by  pushing  a  stout  lerer,  whidi  projects  downward  tnm  tho 

lid  be  remarked  that  in  Holland  all  contrivances  for  tumint; 

by  vanes  or  otherwise,  throuffh  the  action  of  the  wind  itself, 
pilating  the  position  of  the  sails  by  meobaoical  contrivances, 

by  the  greater  or  less  force  of  the  wind,  have  been  abandoned. 

only  applicable  on  a  small  scale,  as  a  little  consideration  will 
'he  force  or  change  in  force  of  the  wind  which  would  suffice  to 
iiich  devices  in  small,  toy  windmills,  such  as  are  fhMjuently  nsod 
ountry,  would  not  suffice  to  turn  a  heavj'  building  or  acUnst 
Is,  such  as  are  required  for  the  development  of  many  horse- 

I  especially  the  case  with  the  other  class  of  vertical  mills,  In 
1  Holland  during  the  16th  century,  and  hence  knowu  in  Europe 
lolland  windmiUs.  The  post-mills  are  convenient  enough  for 
grain,  since  it  is  a  matter  of  indifference  where  the  griudstones 
ted, or  where  the  entrance  of  the  mill  la  found;  and  the  revolntion 
hole  mill  on  its  vertical  pi^'ot  ia  therefore  not  objectionable, 
[riving  a  wheel  to  dia- 
ler, it  is  impossible  to 
:  channel  around  when 
turns;  aud  in  sawing 
is  highly  inconvenient 
the  door  on  which  the 
norkiug,  the  discharg- 
irs,  &c,  continually 
;  position.  Moreover, 
A'  sails  and  amount  oi 
e  limited  by  the  weight 
nicture  which  can  be 
d  and  revolved  upon 

pivot  below.  These 
itions  gave  rise  to  the 
id  very  different  mills 
tioned. 

inexed  illustration  rep- 
tne  of  these  mills  of 
i  size,  used  for  sawing 

Here  the  revolution 
QIC  is  effected  by  levers 
g  from  the  sides,  and 
rom  the  balcony  at  the 
le  stationary  portion. 
I  arc  also  adjusted  from 
!ODy,  their  motion  be- 
[)ed  for  the  purpose  by 

which  is  iudiuated  in 
e,  with  a  roi>e  reaching 
the  balcony.  Hill  for  mwIdk  Imnba'. 

irger  mills  are  employed  for  raising  water.    The  sectional  view 
ext  page  represents  the  system  employed  in  Holland  to  diuin 
i, 
.  Ex.  Doc.  207 46 


72'i    msm  aku  imnKO  w£si  op  the  bockt  MoimTjan. 


1 

? 

Seotlon  of  Holland  Mill  for  raiaing  water. 
The  mill  simply  tnrns  a  wheel,  similar  to  th<>  paddle-vbeel  of  a  e 
boat,  aDd  immeiaedttiree  or  four  feet  in  water,  which  it  pushes  for 
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not  raising  it  moi^  tittn  one  or  rvo  feet,  bat  di$|ibciii|r  iirniMV;;^  iimi$$^m^ 
in  a  very  short  time.  Ifw^Ut^  has  to  be  laised*  »^  sixn^en  f^^u  oi^i^i 
or  ten  8ach  mills  are  placed  at  soitable  disttooes  ak«ng  a  1oQ|r  nan\>v 
channel,  each  feeding  the  next  and  each  doing  its  share  in  liraug  tho 
water. 

These  are  often  immense  stractures*  a  hundred  fi^et  in  heights  and 
bailt  of  brick,  on  foundations  piepared  with  especial  ivnecanUon,  by 
reason  of  the  constant  vibration  to  which  they  are  snli^i^fed*  The 
diameter  at  the  bottom  is  about  forty  feet,  and  the  wslls  ai^  three  tu' 
fonr  feet  thick,  while  at  the  top  the  diam^er  is  some  twenty  feet^  and 
the  walls  are  thinner  in  proportion.  The  vertical  shaft  for  tbe  txans* 
mission  of  i>ower  extends  throogh  the  whole  height  of  the  tower«  and 
is  placed  exactly  in  the  centre.  The  axis  of  revolution  for  the  sails  is 
aapported  by  a  dome,  which  revolves  like  tbe  dome  of  an  observatMy^ 
and  tbe  connection  with  the  vertical  sbaft  is  made  by  means  of  bevel- 
gearing,  so  that  the  revolution  of  the  dome  does  not  disturb  nor  in  any 
way  affect  tbe  gearing  for  the  transmission  of  power.  The  figure  shows 
the  balcony,  with  the  lever  arrangement  attached  above  to  tlie  oap«  and 
provided  below  with  a  windlass.  The  sails  have  been  intentionally 
omitted  in  this  engraving.  Indeed,  they  alwi^  are  fturled  in  high  winds, 
the  surface  of  the  beams  being  such  that  they  may  be  driven  without 
sails  if  the  wind  is  stnmg  enough.  The  figure  also  makes  it  e\idont 
how  tbe  cap  and  upper  axis  can  be  turned  round  without  interfering 
with  the  operation  of  the  mill,  as  the  main  shaft,  transmitting  the  mo- 
tion, stands  in  the  middle  of  the  structure.  The  firee  space  in  such  a 
mill  is  occupied  by  lodgings  for  the  attendants  and  their  families.  The 
working  corps  is  much  like  that  of  a  sailing-vessel,  consisting  of  com- 
mander or  foreman,  first  and  second  mates  or  assistants,  car|)enter  or 
millwright,  &c  The  capacity  of  such  a  mill  may  exceed  a  hundred 
horse-power. 

There  are  several  principles  and  rules  of  experience  to  be  observed 
In  the  construction  of  all  large  windmills.  One  concerns  the  iuclinatiou 
of  tbe  axis  of  revolution  of  the  sails,  which  should  not  be  i>errectly 
horizontal,  but  inclined  1(P  or  15^  above  the  horizon,  observation  having 
shown  that  the  impulse  of  the  wind  is  commonly  exerted  in  a  lino  de- 
scending at  this  angle. 

Another  principle  of  construction  concerns  the  angle  of  the  sails. 
The  velocity  of  the  wind  being  nearly  uniform  over  the  whole  sail,  while 
the  rapidity  of  movement  is  much  greater  at  tbe  extremities  of  tho  lat- 
ter, it  is  evident  that  the  inclination  of  the  sail  should  iiuTcasc  as 
tbe  velocity  of  revolution  increases.  The  best  results  are  obtained 
when  the  inclinations  to  the  line  of  tbe  wind  are  nearly  as  follows:  at 

the  length  of  the  wing  from  the  centre,  7(P}  at  i^  710;  at  A,  72^;  at 
j,  740 ;  at  f,  77^0  J  at  the  end,  83o.  Some  authorities  prescribe  a  scale 
of  variations  from  6(P  to  80°.  According  to  Eulefs  mathematical  cjvl- 
eulations,  the  efficiency  of  the  machine  is  greatest  when  the  velocity  of 
the  extremity  of  the  sail  is  twice  that  of  the  wind. 

Tbe  following  table  presents  approximately  the  effective  totiil  pros- 
sure  of  the  wind  per  square  foot  upon  the  sails,  at  different  v<»,l<M;itieH. 
From  these  figures  the  proper  deductions  must  be  made  for  i\u^  uni^lo. 
at  which  the  wind  meets  the  sail,  and  for  the  friction  of  the  machiniM'y, 
in  order  to  obtain  the  amount  of  power  available.* 


*  See  New  American  Cyclopaedia,  Vol.  XVI,  p.  4C8,  Art.  Windmillit. 
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State  of  wind. 


A  low  wind 

A  low  wind.. 

A  moderate  wind 

A  luodeiuUi  wind 

A  moderate  wind 

A  ft-esh  wind 

Ifcwt  wind  for  wind-Bail^ 

Beat  wind  for  wind-aaila 

A  good  breoze  for  sailing  vessels . 
A  gfiml  breeze  for  sailing  vessels 

A  Miff  breeze 

A8tiffbree26 


Tlicse  ligures  show  Iiow  great  a  power  may  be  obtaiueil  by  suiUI 
iiiiicliiuery  from  tlio  motion  already  provi<Ied  by  ntituru  in  localit 
wLere  other  aonn-L-s  of  power  seem  to  be  lacking.  ITk;  u<?c«ssities 
liiiiny  Bucb  I'egions  in  this  country  Hbould  lead  to  the  study  ou  the  pi 
uf  engJDcei-s  of  the  ueglectod,  and  perhaps  despised,' "old-faahtom 
Dutch  mills." 


K_ 
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PART   V. 

METALLURGICAL    PROCESSES 


CHAPTEB  LXXXIV, 

GENERAL  BEMARK8. 

It  is  quite  generally  believed  by  men  of  science  abroad,  and  frequently 
repeated  by  those  who  ought  to  know  better  at  home,  that  we  are  blun- 
dering along  in  this  country  in  the  treatment  of  our  gold  and  silver 
ores,  totally  ignorant  of  the  experience  already  gained  in  older  coun- 
tries ;  that  somebody  should  be  sent  to  Europe  by  our  government  to 
study  the  methods  of  gold  and  silver  metallurgy  there  employed,  and 
to  enJighten  us  with  the  results. 

A  large  class  of  persons,  on  the  other  hand,  scout  the  idea  of  all 
science  Irom  Europe,  and  point  to  the  fact  that  we  already  surpass 
every  country  in  the  world,  unless  it  be  Australia,  in  the  completeness 
and  economy  of  our  gold-extraction,  while  all  the  imported  processes 
have  hitherto  failed. 

The  truth  lies  between  these  extremes.  American  metallurgy  is 
neither  wholly  in  advance  nor  wholly  in  the  re^r  of  the  same  science 
in  other  nations.  Out  of  our  peculiar  circumstances  and  conditions  we 
have  developed  some  distinctively  American  processes  with  which 
Europe  cannot  comx>ete,  because  the  experience  of  Europe  has  not  led 
to  the  perfection  of  such  devices.  Thus  the  hydraulic  system  of  min- 
ing, adapted  to  work  cheaply  large  areas  of  auriferous  earth,  is  native 
and  x)eculiar  to  this  country,  and  is  employed  on  a  larger  scale  and  in 
greater  perfection  here  than  anywhere  else.  The  California  stamp-mill, 
with  all  its  modem  improvements,  cannot  be  surpassed  in  the  world  for 
completeness  of  design  and  mechanical  simplicity.  Eussia  and  Hun- 
gary cannot  show  such  economical  amalgamation  as  we  do.  Even  in 
the  treatment  of  tailings  and  sulphurets,  we  have  employed  and  im- 
proved nearly  all  the  European  methods  which  our  economical  condi- 
tions will  admit,  and  we  have  invented  several  of  our  own — such  as  the 
pan-proce«8,  the  Briickner  cylinder,  &c.,  which  seem  to  be  much  more 
promising  than  the  plan  of  the  eminent  Professor  Eivot,  which  has  re- 
peatedly failed  among  us,  and  never  succeeded.  Again,  in  the  treat- 
ment of  silver  ores,  the  Washoe  process  of  pan  amalgamation  is  an  out- 
growth of  American  necessities,  a  hybrid  from  the  arrastra  and  the  patio, 
original  with  us,  and  not  only  remarkable  in  itself,  but  capable  of  modi- 
fications and  applications  which  considerably  diminish  the  realm  of 
smelting.  The  Freiberg  barrel-amalgamation  is  indeed  adopted  in  many 
places ;  but  we  have,  in  place  of  laborious  roasting  in  reverberatories, 
the  cylinders  of  Briickner,  and  the  shaft  furnace  of  Stetefeldt,  both 
American  inventions ;  that  is  to  say,  the  product  of  foreign  science, 
stimulated  and  directed  by  actual  experience  in  this  country.  All  the 
instances  just  given  testify  that  we  are  not  without  an  American  metal- 
lurgy.   Even  now,  it  is  necessary  for  foreign  governments  to  send 
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agents  here  to  atady  our  methods  and  report  at  home.  We  knowthc 
processes  of  Europe  better  than  Borope  knows  onrs. 

Bat  tius  American  metallnrgy  which  is  springinif  up,  is  sadly  denl 
tory,  incomplete,  nntrained,  and  unsystematized.  Each  step  of  pio 
gross  costs  more  than  it  shonld.  Thousands  of  experimenters  wan 
their  time  in  trying  processes  that  have  fiuled  abeady,  bat  of  wind 
they  have  no  recora.  Many  deviceSi  even,  that  have  been  ihoixHiiM 
tested  and  condemned  in  Bnrope  spring  np  to  eigoy  a  fioarishing  timgl 
brief  career  among  onr  enterprising  and  ingenious  people,  not  learned  ii 
tiieir  history.  But  many  more  originate  among  us,  and,  for  want  c 
harmonious  action  or  orffanization  among  the  mining  interests,  they  an 
tried  here  and  there,  and  the  results  of  eacdi  trial  smothered  or  magni 
fled,  so  that  it  takeB  much  more  time  and  money  than  it  ought  to  r 
quire  to  produce  in  the  public  mind  the  notion  that  a  particalar  pla 
is  beyond  doubt  good  or  bad.  To  fhmish  a  nucleus  of  ezperiemoe  an 
an  exchange  of  information,  to  settle  many  Important  points  yet  mootoi 
in  our  incomplete  American  system,  to  consolidate  and  cheapien  os 
progress,  a  national  school  .of  mines  seems  to  me  to  be  •beolutrilyw 
quired. 

The  Oalifbmia  stamp-mill  process  toir  gold  is  described  in  a  mmilM 
of  well-known  books,  perhaps  most  commetely  in  that  of  Mr.  J.  Aztli 
Phillips  on  Gk>ld  and  Silver.  It  is  admitted  to  be  the  hest  method  Urn 
&r  developed  in  actual  j^ractice  on  a  larse  scale,  fi>r  the  treatmento 
auriferous  quartz.  The  idea  of  smelting  we  ordinaiy  smriferoua  qoait 
(even  of  low  grade)  has  been  put  forward  at  difBsrent  times  by  the  M 
sessors  of  patent  fluxes;  but  its  absurdity  will  appear  if  we  reflect  fti 
9  every  flve  dollars'  worth  of  gold  in  a  ton  of  quarts  constitates  trateai 
one-tiiousandth  part  of  one  per  cent,  or  one  one  hundied-thooaaodth  o 
the  whole  mass.  To  smelt  auriferous  quartz,  therefiire,  is  to  flux  aodn 
move,  pr<K*tically,  cue  buudred  per  cent,  of  quartz.  The  case  is  differen 
when  the  barren  material  is  not  quartz,  which  needs  a  base  before  i 
will  Hux,  and  still  more  widely  different  where  the  ore  contains  som 
other  useful  metal  beside  gold,  such  as  lead  or  copper,  and  where  th 
gold,  for  some  reason,  escapes  the  stamp  process.  There  is  a  field  fa 
smelting  which  may  become  important  and  extensive,  but  it  never  cai 
supersede  amalgamation. 

This  process,  being  principally  mechanical,  has  been  partially  consid 
ered  in  a  previous  sectioa  The  causes  of  loss,  and  the  direction  ii 
which  greater  perfection  is  to  be  desired  and  expected,  will  now  be  madi 
subjects  of  brief  comment. 

Alleged  losses  of  gold  in  stamp-mills  maybe  divided  into  two  classes 
Either  the  gold  is  mysteriously  lost^  and  cannot  be  subsequently  traced 
or  it  is  to  be  found  by  assay  in  the  tailings.  In  the  former  case,  I  am  satis 
fled,  after  many  observations,  that  the  loss  is  generally  only  apparent^  an^ 
may  be  referred  to  incorrect  sampling  or  assay  of  the  ore.  An  ordinal] 
assay  of  gold  ore,  made  previous  to  crushing,  is  not  nearly  so  trust 
worthy  as  an  assay  of  the  tailings,  properly  selected.  Hence,  if  thi 
two,  taken  with  the  yield  of  amalgam,  do  not  agree,  the  quartz  assay  ii 
probably  in  error.  Sometimes,  however,  batteries  leak,  and  gold  is  losi 
under  and  around  the  mortars.  Sometimes,  on  the  other  hand,  work 
men  are  dishonest,  and  charge  losses  upon  the  mill  which  their  own 
X)eculations  have  occasioned.  Occasionally,  where  the  tailuigs  do  not 
settle  in  a  quiet  spot,  but  are  hurried  away  in  a  swift  stream,  more  oi 
less  fine  gold  is  swept  off  before  it  can  be  de[K>sited.  Assays  to  teA 
this  question  should,  of  course,  be  made  with  due  precaution  as  to  these 
points^  but  one  thing  our  experience  denies,  \iz,  that  there  is  any  i^ 
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sible  mysterious  loss  of  gold  in  the  stamp-mill  process.  The  loi>3  is 
mechanical,  definite,  al\iays  traceable,  sometimes  avoidable  or  curable, 
and  never  sufiernatural,  as  the  argameuts  of  some  would  lumost  tend 
to  make  us  believe. 

When  the  loss  has  been  traced  it  is  generally  found  to  be  due,  apart 
from  imi)erfections  in  the  machinery,  to  the  presence  of  tine  gold,  rusty 
gold,  or  pyrites,  or  to  the  flouring  of  the  quicksilver.  Flourtnl  or  gran- 
ulated quicksilver  and  fine  particles  of  gold  have,  in  common  with  some 
other  polished  metals,  the  property  of  condensing  on  their  surfaces  Alms 
of  air,  which  decrease  the  specific  gravity  of  the  particle.  As  the  amount 
of  air,  and  hence  the  amount  of  decrease  in  specific  gravity,  is  projior- 
tional  to  the  surface  exposed,  and  its  ratio  to  the  mass  of  the  particle, 
and  as  the  smallest  particles  expose  always  the  largest  proportional  sur- 
Gaces,  (the  cube  roots  of  the  volumes  being  as  the  square  roots  of  the 
surfaces,)  it  follows  that  very  fine  particles  will  acciuire  a  density  less 
Uian  that  of  water,  and  will,  in  fact,  float  upon  it  Many  more  will  be 
rendered  so  light  as  to  settle  very  slowly.  Perfect  protection  against 
this  source  of  loss  has  yet  to  be  found.  The  best  expedients  now  known 
Are  to  avoid  that  apparatus  which  tends  excessively  to  flour  the  quick- 
silver, and  to  use  sodium  amalgam,  cyanide  of  potassium,  &c.,  to  collect 
it  when  floured,  though  no  mere  chemical  reaction  will  completely  do  this. 
With  regard  to  the  fine  gold,  it  ma^'  be  saved  by  careful  mani[>ulationy 
[  am  convinced,  even  in  our  present  apparatus,  to  a  greater  extent  than 
now.  Of  course,  a  swift  current  of  water,  escaping  from  the  mill,  must 
t>e  avoided,  if  the  gold  is  fine.  Dry  amalgamation  has  frequently  been 
ittempted,  and  never  yet  has  succeeded.  The  useof  quicksilver  vapors 
is  highly  objectionable  on  account  of  their  i)oisonous  character.  It  is 
txiie  that  amalgamation  can  take  place  in  tightly-closed  retorts,  but  the 
[^gular  discharging  of  these  retorts,  and,  still  more,  their  leaking,  wear- 
ing out,  or  bursting,  are  perpetual  sources  of  danger  to  health  and  life. 
The- in  halation  of  the  vapors  of  mercury,  during  experiments  of  this 
character,  caused  the  twelve  years'  suffering  and  finally  the  lamented 
leath  of  Dr.  J.  Adelberg,  of  New  York,  one  of  the  most  brilliant  mining 
engineers  and  metallurgists  of  the  country-  He  died  a  comparatively 
^oung  man,  after  a  gallant  but  ineffectual  struggle  against  the  ]H>ison 
iiat  had  taken  insidious  and  unrelenting  hold  upon  him ;  and  the  warn- 
ng  of  his  terrible,  vain  conflict,  his  sufferings  and  his  premature  death, 
iheuld  lead  our  metallurgists  to  beware  of  recklessly  employing  mercury 
n  vapor  form. 

Busty  gold  is  apparently  the  result  of  the  decom[)Osition  of  auriferous 
mlphurets  of  iron.  The  greater  part  of  the  fine  gold  found  in  our  ores 
ms  been  in  such  association,  and  generally  the  oxidation  of  the  pyrites 
>y  slow  natural  processes  leaves  the  gold  in  amalgamable  form,  but 
lometimes  a  coating  of  iron  oxide  is  formed  over  the  particles  of  gold. 
Iliis  is  also  the  case  when  sulphurets  are  artificially  roastc^d.  We  may 
lerhaps  suppose  that  slow  oxidation  leaves  clean  gold,  while  quicker 
oxidation,  whether  natural  or  artificial,  leaves  nisty  golu.  Various  de- 
ices  have  been  employed  to  remove  this  inconvenience.  The  rusty 
^Id  will  not  readily  amalgamate  with  mercury,  and  the  slight  contact 
kflforded  by  copi>er  plates  is  not  sufficient  for  its  treatment.  Pans 
rhich  grind  the  ore  together  with  mercury  are  more  efficient;  but 
hese  produce  so  much  fine  gold  and  flourefl  mercury  that  it  is  never 
rell  to  use  them  first  The  best  manipulation  is  that  which  catches  all 
oorse  fine  gold,  if  possible,  in  battery  or  on  i>lates,  and  passes  the  pulp 
>T  blanket-washings  into  close  amalgamators  of  various  kinds,  or  into 
lans.    Of  this  the  Eureka  mill,  at  Gnuss  Valley,  is  a  good  example. 
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The  treatment  of  sulphnrets  under  the  stamp-mill  system  has  been  i 
qaestion  of  considerable  difficulty.  These  are  usually  irou  or  copper 
pyrites,  containing  gold.  The  different  practicable  methods  of  treating 
them  so  as  to  secure  the  gold  may  be  classified  as  follows.  Concentr^^ 
tion  should  in  every  case  precede,  where  the  amount  of  snlphuret  is  not 
large,  in  proportion  to  the  gangue. 

1.  Natural  decomposition  by  time. 

2.  Roasting  and  amalgamation. 

3.  Pan  amalgamation  with  chemicals. 

4.  Smelting. 

5.  Chlorination. 

Of  these  methods  the  first  is  the  cheapest,  but  it  is  not  equally  prac 
ticable  for  all  varieties  of  pyrites.  Some  pyrites  decomposes  vei] 
quickly  when  exposed  to  the  weather,  especially  if  it  is  from  time  ti 
time  drenched  from  a  hose.  In  favorable  localities  the  manufacture  q 
copperas  might  be  combined  with  the  elimination  of  the  sulphur  in  thii 
way.  After  a  suitable  time  the  heaps  of  tailings  could  be  again  nu 
through  the  mill,  and  a  considerable  quantity  of  gold  extracted,  'nan 
slow  oxidation  does  not  seem  to  produce  rusty  gold.  In  the  Southen 
States,  this  simple  expedient  was  quite  common  thirty  or  forty  years 
ago,  and  I  have  heard  of  instances  in  which  the  second  or  third  millini 
of  gold  ores  produced  as  much  gold  as  the  first. 

The  plan  of  roasting  the  ore  to  remove  sulphur,  and  then  ama]g» 
mating  it,  seems  quite  rational,  but  it  cannot  yet  be  said  to  have  sac 
ceeded.  The  roasting  apparatus,  invented  in  such  abundance^  has  fre- 
quently been  quite  imperfect.  In  no  other  department  of  metallurgy 
have  our  inventors  made  such  a  brave  show,  with  so  little  real  success. 
Their  plausible  experiments  turned  on  the  fact  that  whatever  is  done  to 
sulphurets,  the  first  change  produced  is  and  must  be  a  partial  desol- 
pluirizatioii.  Ueii(»o  the  pyro-ligneous  acid,  the  superheated  steam,  the 
cold  bath,  the  hot  bath,  and  numerous  other  fanciful  inventions,  com 
paring  their  results  with  the  results  of  no  process  at  all,  could  always 
claim  to  have  desulphurized  more  or  less  of  the  original  mineral. 

But  other  and  more  scientilic  appliances  seemed  equally  to  fail.  The  re 
verberatory,  the  Gersteiihofer  terrace  furnace,  the  Briickner  cylinder, 
have  all  been  tried  on  gold  sulphurets  in  Colorado,  though  it  is  elaiiued 
that  they  have  not  been  thoroughly  tried,  and  that  the  practical  success 
of  the  r(»verl)eratory  and  the  cylinder  in  treating  silver  ores  for  anial;]faiH;v 
tion  promises  better  results  with  gold  ores  than  have  yet  been  aehievtil. 
llowever  this  may  be,  the  fact  is  strongly  indicated  by  careful  experiiueuts 
in  »San  Francisco,  that  the  roasting  of  auriferous  sulphurets  produces 
rusty  gold,  which  will  not  anialganiate.  Mr.  Briickner-s  experiments  at 
Central  City  go  to  show  that,  by  the  addition  of  salt  to  the  roasting 
charges  toward  the  end  of  the  process,  the  coating  of  iron  oxide  mar 
by  converted  into  a  chloride  and  removed.  This  expedient  would,  1 
su[)j)ose,  be  impossible  in  the  (Tcrstenhofer,  where  the  addition  of  sjilt 
w  ould  cause  the  ore  to  cake  on  the  terraces.  Whether  the  8tetei'eldt  fur 
nace  can  be  adapt(Ml  to  such  a  purpose  remains  to  be  seen.  This  is  a 
subject  still  retiuiring  investigation;  and  the  essential  problem  is  not  to 
invent  a  new  (lesuli)hurizer,  as  many  suppose,  but  to  find  out  whether 
desulphurized  on^s  can  be  successfully  amalgamated,  and  if  so,  Iionv. 

The  system  of  |)au  amalgamation  with  chemicals  is  gradually  gainiu^^ 
ground  in  California.  The  theory  of  the  pan  process,  both  for  gold  and 
silver  ores,  has  been  but  little  understood  by  those  who,  being  skillful 
and  })ractical  mechanics,  were,  in  spite  of  their  ignorance  of  chemistry, 
our  best  mill-men.     The  use  of  chemicals,  therefore,  has  been  largely  ji 
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natter  of  whim  or  snperstitioo.  Bnt  there  is  no  doubt  that  eheiuioal 
reactions,  involving  the  decomposition  of  snlphurets,  may  bo  bitni^ht 
Biibout  in  i)ans  by  using  proper  chemicals  iJi  adequate  qMantlt^.  This  h;i8 
been  done  with  decided  success  at  the  Empire  mill.  Grass  Valley*  where 
Oxe  cost  of  the  treatment  is  estimated  to  be  much  lower  thaii  that  of 
ehloriuation,  and  the  results  equally  thorough.  This  is  another  direi*tion 
in  which  quiet  but  highly  important  progress  is  to  Ih>  exiRvteil. 

Smelting  is  not  to  be  employed  except  wheu  base  metals  can  Ih"  olv- 
tained  as  well  as  goUL  It  is  one  of  the  most  complete,  but  at  the  same 
time  one  of  the  most  expensive  methods ;  and  for  a  i*ountry  like  ours,  it 
has  the  great  inconvenience  that  it  is  a  continu;U  process,  without 
pauses — in  a  word,  without  ^' clean-ups.''  It  requires  constant  aisstiysto 
control  it.  The  only  way  to  conduct  it  economically  is  to  i>er|H'tiially 
put  back  into  each  stage  of  the  process  certain  classes  of  assortinl  semi- 
refnse;  and  thus  the  proceeds  of  each  charge  of  oi*c  are  lost  in  the  gini* 
eral  average  product  of  the  works.    It  follows  that  custom- work,  such 

the  mills  perform,  is  impossible  at  furnaces.  They  must  buy  ores  on 
y,  and  take  their  chances  as  to  profit  This  combines  men\mtile 
with  metallurgicid  risk,  and  it  is  often  the  case  that  the  ]>roprietor  of 
the  ismelting  works,  to  protect  himself,  puts  his  price  list  for  ores  so  low 
as  to  drive  away  customers,  or,  to  attract  customers,  pays  so  much  for 
ores  as  to  ruin  himselL  The  only  way  to  adapt  smelting  to  our  gi>ld 
and  silver  industry  is,  in  my  opinion,  to  have  smelting  establishnunits 
under  separate  administration,  abundantly  supplied  with  ca|>ital,  ofti- 
cered  with  the  best  skill  in  metallurgy  and  business,  and  supiK>rted  by 
the  purchase  of  various  ores,  which,  by  mixture,  can  be  maile  to  yield 
their  valuable  contents  more  economically  than  would  be  |M)ssiblo  with 
the  product  of  a  single  mine.  The  complete  metallurgical  and  modenite 
financial  success  of  Professor  Hill  in  Colorado,  is  a  <ronnnent  upon  this 
proposition. 

Ghlorination  is  a  German  process,  invented  by  the  ct^lebrattHl  Plattner, 
professor  at  Freiberg.  It  has,  however,  been  consider.ibly  inipn>ved  in 
this  country,  especially  by  Messrs.  Kiistel,  Deetkeuand  Ilottnianu.  It 
is  the  most  thorough  of  all  gold-extraction  ]>ro(*^sse8;  but,  in  its  onlinary 
application,  it  leaves  the  silver  in  an  insoluble  form  in  the  ore.  This 
coald  be  extracted  by  subsequent  leaching  with  hot  brine,  or  the  double 
chlorination  (a  Hungarian  process)  could  be  employed,  which  gives  a 
final  solution  containiug  the  chlorides  of  both  gold  and  silver.  In  uuMt 
ores  to  which  chlorination  has  been  applied,  howover,  the  contents  of 
silver  are  so  small  as  to  be  overlooked. 

The  great  cost  luid  difficulty  of  the  chlorination  prcM^ess  lie  in  tlie  pn>- 
ceding  necessary  roasting  of  the  ore.  This  must  l)e  very  carefully  |M^r- 
formed,  and  has  thus  far,  I  believe,  required  the  reverlM*ratory  of  one  or 
more  hearths.  Of  course  there  is  much  manual  lal)or  connected  witli 
such  a  furnace;  and  this,  with  the  cost  of  chemicals,  makes  (*,hlorinati(m 
expensive.  I  suppose  it  will  not  pay  to  subject  to  it  ores  that  contain 
less  than  $20  per  ton,  and  in  many  places  the  price  of  tn^atment  alone 
amounts  to  $25. 

The  amount  of  sulphurets  extracted  in  gold  ores,  outside  of  Colonid<i, 
is  thus  far  very  small.  When  concentrated  for  special  treatment,  they 
do  not  amount  to  enough,  at  any  one  mine  in  the  country,  to  keep  a 
small  chlorination  apparatus  continually  running.  The  sulphurets  ot 
Colorado,  howevci*,  constitute  in  many  cases  a  great  part  of  the  ore.  They 
are  not  disseminated  sparsely  in  quartz ;  heiict'!  they  cannot  be  easily  con- 
centrated to  a  high  value.  It  seems  to  me,  therefore,  that  for  the  avenige 
grade  of  Colorado  sulphurets,  natural  decomi>osition,  or  the  impi'oved 
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pan  process  with  chemicals,  affords  at  present  the  greatest  promise.  1 
former  might  be  tried  without  much  expense,  as  many  mills  have  ea: 
large  heaps  of  tailings. 

The  losses  in  Colorado  mills,  the  ralae  of  the  tailings,  and 
original  valne  of  the  average  ore,  have,  however,  been  habitn 
overstated.  The  mills  run  very  slowly,  (more  slowly,  I  think,  t 
is  necessary  or  advisable,)  and  manage  to  save  a  large  propon 
of  the  gold.  Recently  the  object  of  mill-men  seems  to  have  been  rat 
to  I'educe  the  value  of  tailings  by  perfecting  the  process  in  the  i 
than  to  snbject  the  latter  to  a  second  handling.  The  resnlt  is  that  n 
of  the  tailings  contain  enough  gold  to  be  an  annoying  loss,  bat 
enoogh  to  pay  for  further  treatment.  I  cannot  help  believing  that 
whole  matter  could  be  better  adjusted  in  Colorado.  The  mill-me 
that  Territory  must  either  admit  that  their  ores  are  not  so  rich  as 
been  represented,  or  that  their  extraction  is  inferior  to  that  of  o 
mining  regions ;  that  is  to  say,  less  perfectly  adapted  to  the  cin 
stances  of  the  case.  I  would  not  see  a  bUnd  imitation  in  Colonid 
California  or  Sevada  mills;  bat  I  would  gladly  see  the  Colorado  r 
as  well  suited  to  Colorado  as  the  best  California  mills  are  to  CaUfoi 
This  will  certainly  come  iu  time. 

From  the  foregoiug  summary  it  may  be  seen  how  little  £nrope  ha 
do  with  unr  present  stand-point  in  the  treatment  of  gold  ores.  V 
she  can  give  us  is  the  scientiQc  spirit  and  training  which  will  const 
out  of  the  abundant  materials  at  hand  an  Am«rican  art  of  gold  nv 
lurgy. 

In  the  treatment  of  silver  ores,  America  has  given  birth  to  two  i 
important  processes,  the  patio  and  the  pan  amalgamation.  Of  tl 
the  former  is  uot  iu  use  iu  the  United  States,  ezperience  having  fji 
the  climate,  iu  most  of  our  mining  districts,  to  be  uufavorable  t 
There  aresomo,  however,  who  utill  think  it  might  be  in  certain  lix'al 
successfully  emphtyed.  The  pan  amalgamation  is  the  so-called  Wa-. 
lirtK-i'ss,  and  couni.sts  iu  passing  the  pulp  from  the  stainp-biitterios 
pan-i,  where  it  is  stirred  or  ground,  together  with  quicksilver,  and  s< 
times  with  chemiealH,  especially  copper,  vitriol,  snid  salt.  This  pm 
has  been  considerably  improved  since  the  publication  of  Mr,  Kiis 
book,  in  which  it  is  descril)e(i,  and  a  new  and  thorough  publiciitioi 
the  subject  would  be  verj'  desirable.  The  practices  of  mill-men 
tinue  to  diftor  widely,  and  many  |)oiiits  of  vibil  interest  and  import; 
rciiiiiiu  US  much  unexplained  as  ever.  Two  improvements  am,  howc 
unqiiestionuble.  The  lirst  is  the  inerense  in  the  size  of  the  pans; 
the  aceoud  is  the  adaptation  of  the  Washoe  process  to  refractory 
by  means  of  uheniieals  iu  the  j)ans.  This  is  uominnlly  by  no  m 
novel;  nevertheless  the  successful  application  of  blnestone  aud  .sal 
theproperquautitiestoeli'ectthedecomposition  andpanamalgiunutio 
sulpharctJi,  was  only  effected  by  the  Brothers  Janiu  within  the  last 
ye^irs,  (See  my  last  report,  p.  54.)  The  discovery  is  especially  appl 
ble  to  the  slimes  of  the  Comstock  millsj  but  it  may  become  iai{»ori 
ehiewhere. 

The  Freiberg  pi'ocea.s,  as  it  is  called  in  this  country-,  consists  in 
roasting  of  refractory  ores  with  salt  and  their  subsequent  am:Ugamat 
The  umalgamatiou  is  generally  carried  on  in  pans,  whweas  the  1 
Freiberg  method  euij>loys  biirrels.  The  dispute  between  the  advoc; 
of  th«f  two  kinds  of  amalgamation  is  not  yet  settled.  Further  discus: 
of  this  and  oth(!r  points  in  the  process  will  be  found  in  the  chaptei 
the  Mettacom  mill  of  Iteese  River  district,  where  it  is  employed. 

The  manner  of  i)ertbrming  the  preparatory  chloridizing  roasting 
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Eiatter  of  great  importance.  This  is  the  most  expensive  part  of  the 
Teatment,  and  the  rapid  disappearance  of  fuel  in  the  silvermiiiiug  dis- 
xicts  renders  economy  in  that  item  highly  desirable. 


CHAPTEE  LXXXV. 

THE   REESE    RIVER   PROCESS— THE  METTACOM  MILL. 

The  best  mills  using  the  Beese  Eiver  process  of  dry  crashing,  rt>a8t* 
ingj  and  amalgamation  are  probably  the  Manhattan,  at  Austin,  and 
the  Mettacom,  in  the  same  district,  about  a  mile  firom  Yankee  Blade. 
She  latter  mill  is  in  many  respects  unsurpassed  in  the  country;  and  I 
was  so  impressed  with  the  excellence  of  its  general  plan  and  amiugi'- 
ment,  and  with  the  skilfid  manner  in  which  it  was  operated,  when  I 
examined  it  in  1808,  that  I  have  chosen  it  as  the  basis  of  a  minute 
description  and  discnssion.  I  am  indebted  for  detailed  information  to  Mr. 
John  Howell,  at  that  time  superintendent,  one  of  the  most  intelligent 
and  experienced  mill-men  in  Nevada. 

The  Mettacom  mill  was  erected  in  1865-^66  to  work  the  on's  of  the 
mine  of  the  same  name  belonging  to  the  Mettacom  Company,  and 
owned,  I  beUeve,  principally  in  New  Jersey.  Like  all  the  narrow  veins 
of  the  district,  the  Mettacom  was  not  able  to  ftumish  ore  enough  to 
occupy  the  mill.  In  fact,  though  a  great  deal  of  rich  ore  has  been  from 
time  to  time  obtained  and  reduced,  regular  and  extensive  stopes  have 
Bever  been  opened;  and  the  great  cost  of  dead- work  in  shafts  and  drifts 
has  doubtless  exceeded  all  returns.  For  the  year  ending  July  1,  1809, 
the  mill  has  not  made  regular  runs ;  but  since  that  time  it  has  Ihhmi 
running  on  from  the  Lane  and  Fuller  mine,  on  Lander  Hill. 

The  mill  contains  ten  stamps,  in  two  batteries  of  five  each.  Thiiii 
number  of  stamps  is  generally  considered  to  be  the  best.  As  the  stamfw 
at  the  end  of  a  mortar  do  less  work  than  the  others,  the  more  there  an* 
in  one  mortar  the  better  the  average  work;  but  six  would  be  too  many, 
on  account  of  the  necessity  of  greatly  increasing  the  diameter  of  the 
cam-shaft  to  prevent  its  springing.  Many  mill-men  believe  that  Ave 
stamps,  dropping  in  proper  order,  produce  the  best  "  wave  ^  or  "  splash  ^ 
of  discharge  through  the  screens ;  but  this  opinion  refers  only  to  wet 
crushing. 

The  weight  of  the  stamps  is  nearly  900  pounds  each.  There  is  not 
BO  much  difference  of  opinion  now  as  formerly  among  good  mill-men  us 
to  the  proi>er  weight  for  stamps.  As  the  amount  of  horsepower  (and 
hence  of  fuel)  required  to  run  a  battery  deiwnds  directly  u|H)n  this 
weight,  it  has  been  necessary  to  find  out  by  experience  whether  heavy 
blows  do  as  much  work  in  proportion  as  lighter  ones,  and  where  tlie 
proper  medium  lies.  The  question  has  quite  as  much  to  do  with  th(^ 
discharge  as  with  the  crushing.  The  blow  of  the  stamp  not  only  pul-^ 
verizes  the  rock,  but  drives  it  outward  through  the  sci-eens.  in  <lry' 
stamping  this  is  the  only  force  which  effects  the  discharge.  Hence  the 
weight  of  the  stamp  should  not  be  so  great  as  to  necessitate  slow  nui- 
ning.  Probably  750  to  800  pounds  is  the  l>est  weight  for  general  uw^ ; 
thoagh,  if  all  mills  were  run  as  skilfully  as  the  Mettacom,  even  900 
pounds  would  not  be  too  heavy. 

The  stems  are  3j^  inches  in  diameter.  The  usual  size  is  2g,  and  these 
stems  are,  therefore,  nearly  20  per  cent,  stronger  and  heavier  than  ordi* 
nar>' ;  the  proportion  being  as  the  squares  of  the  diameters.    The  ad» 
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v]iiitiit;o  of  puttiiif;  h  larger  ])ru|H>rtioii  of  th< 
hU'iii  ia  tbc  dimiiiiKtied  vibratinti  I'roiii  the  bli 
sti-iiiK  sliotild  ulwayx  be  tttteO  iih  (closely  ii-<i)K>S8 
)i;;lit  Mtems  spiiiii;  nv  b«'ni),  imil  wear  the  guiA 
vt'nr  of  tliit)  kind  iii  falliii);,  m  long  as  ilte  stem 
M>t  KA  inclieH  apart,  the  liosxes  aatl  nboos  work 
of  oiifli  otber,  and  the  distauco  between  tbc 
fuitithH  of  an  inch.  The  whole  leiii^th  of  each 
tV)n>  atraut  5  foet  (i  inches. 

The  cam-shaft  is  riffged  with  Binglo  cams.  ' 
cuniH  18  now  almnt  obsolete;  bat  the  uauul  1 
which  many  mill-moD  still  prefer,  daimiug,  that 
the  stamp  for  eacli  revolatton,  it  saws  fi-ictlou 
the  battel?  to  be  rnn  iit  high  speeds,  without  rui 
Thest-  and  other  arKunients  tV>r  tlie  double  t^iiin 
the  machinery  which  has  been  calculated  tor  j 
however,  I  have  never  seen  double-cam  batteri* 
ill  st>eed ;  and  I  think  Mr.  Howell  i»  rit^ht  in  da 
single  cainH,  that  tbc  shoulder  can  be  brought  d 
so  as  to  jireveut  catching;.  With  the  oitlimir> 
must  be  set  further  back  from  the  stems,  and  tb 
and  broken. 

This  sul^jeiit  is  directly  related  to  the  spec 
Mettacoin  mil!  has  vindic^te<l  triuniphantly  tb' 
fcatnn's  by  the  moat  cxtmoniinary  running  on 
ftether  the  battvricit  have  been  kept  at  fh)m  98  i 
rising  to  1(U,  or  even  ]0u,  and  never  falling  beloi 
been  a  cjmi  broken  in  the  mill.  The  Mauhattau 
double  cams  and  stamps  weighing  onlyToU  pou' 
the  Bjuiie  «n>  at  higher  speed  than  85  to  the  mil 
able  snpiTintundent,  with  the  )>erfornmneeH  of 
I'ves,  iiiitmally  dwhires  hinisell'  hi  favor  of  the  i 
i-nable  hiiu  to  run  liis  liattmcs  u]i  to  110  per  i 
s[:iiiipst'iill  I II  inches.  The  original  drop  wasil^iiii 
til  case  the  cliuih  :um1  give  less  Jar.  Tlie  i-oboun( 
.sciiiii-linics  to  li  iTifhcs.  Sn-arige  tosiiy,  the  hif 
not  i-au.'*c<l  fxicssivi'  nccensity  of  R'paiis.  Oti 
li  ly  has  siood  III)'  strain  beltiT  than  any  otlie 
ICvi-n  the  sliiM-s  and  dies,  wliicli  were  not  sii 
goml.  lM'in;r  liim,^lii  (iir  ordinary  hard  iron,  la 
curiliuiioiis  niiiTiia^'  witlmut  lieiiijf  replaced.  ' 
qnatt'ly  explained.  I'l'oliahly  that  partieillar  sc 
(Kiiiirily,  it  wuald  liave  worn  out  in  about  six  wi 
that  tlie  h.Mv>  eb;n't;es  put  through  the  batti 
li'cri'd  llie  shiies  aail  ilics  t'roiu  piiuniliiig  on  ( 
are  tpiite  likel\  to  dii  in  itrilrnarv  niills.  espne 
careless.  A  niili  niiiiiin.i;  at  HH»  'to  Ihe-  niinuti 
^ind  lie  iloes  uol  wail  lor  a  stamp  lo  thunder  i 
anvil.  Iluit  il  liasiMii-'heil  ii.s  last  imintliliil  aial 

.\  laet  not  to  he  ..vei'liioked  la  iliis  coiinectiiii 
lid  Inundations.      Nine4eiitl 


ilinarily 


'cted  s> 


s  lo  pieci 


t  bolt. 

Till'  gain  ia  i|uaiitity  nfore  eninhed  is  more  I 
n<ii'a.^e  of  sih-ciI.  As  I  have  iviaarlied.  this  <| 
.;iiishiiig  especially,  on  Ihe  discharge.     1  shall : 
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as  it  rejjards  the  arrangement  of  screens ;  but  I  now  refer  to  the  fre- 
quency of  the  drops  which  supply  the  direct  impulse  and  the  air  shock, 
by  which  the  dry  "  pulp  "  is  driven  through  the  screens.  Mr.  Howell 
found  by  experiment  that  with  60  drops  per  minute  he  could  put  through 
in  twenty-four  hours  only  about  4J  tons ;  90  drops  gave  a  little  over  10 
tons ;  and  102  drops  more  than  15^  tons.  If  we  assume  that  the  increase 
in  consumption  of  fuel  would  be  the  same  as  that  in  the  power  generated 
by  the  falling  stamps  per  minute,  we  shall  have : 


No.  of  drops 
mmate. 

Hone-power, 
per  suunp. 

Increase  of 
power. 

Yield. 

InoreMe  of 
yield. 

60 

90 

103 

L36 
8.04 
3.33 

4* 

le 

50  percent.. 
10  per  cent. . 

183  percent 
55i)ercent 

The  increase  of  speed  from  60  to  102,  or  70  per  cent,  increased  the 
yield  from  4^  to  15^,  or  244  per  cent.  To  this  should  be  added  the 
gain  in  wages,  interest  on  capital,  &c.,  secured  by  rapid  running. 
This  comparison  does  not  fairly  apply  to  wet-crushing,  though  I  am  sat- 
isfied that  in  that  process  also  high  speeds  are  the  best  But  the  differ- 
ence is  not  so  startling.  Most  wet-crushing  mills  come  pretty  near  the 
average  of  IJ  tons  crushed  in  twenty-four  hours  per  horse-power  devel- 
oi)ed  by  each  stamp.  But  the  above  table  shows  a  variation  frx)m  0. 33 
tons  at  60  to  0. 70  at  102.  The  performance  of  the  Manhattan  mill  is 
about  0. 45  tons  crushed  in  twenty-four  hours  per  horse-power  developed 
b^  each  stamp;  and  this  is  a  fair,  perhaps  a  high,  average  for  such 
nulls. 

When  the  throat  of  the  battery  is  open,  the  pulp  will  be  thrown  both 
ways,  and  some  of  it  comes  back  on  the  feeding-floor.  This  indicates  a 
fiMst  too  often  ignored  in  the  construction  of  mortars,  namely,  that  since 
the  impulse  given  b^'  the  stamp  is  radial  in  all  directions,  the  greater 
the  surface  of  discharge,  the  higher  will  be  the  duty  performed.  The 
Mettacom  batteries  are  not  perfect  in  this  respect.  They  have  only  a 
single  front  discharge,  but  this  is  18  inches  high,  instead  of  12,  as  is 
usual  It  is  noticed  that  the  fine  pulp  comes  mostly  through  the  upper 
six  inches,  and  hence,  in  most  batteries,  would  be  thrown  back  into  the 
mortar  imtil  it  found  exit  below.  Various  forms  of  mortar  with  in- 
creased discharge  have  been  recommended.  The  maximum  discharge 
per  stamp  is  attained  by  Clayton's  circular  mortar,  containing  only  one 
stamp.  There  are  also  mortars  with  universal  discharge-in  which  the 
screens  go  all  the  way  round,  being  curved  at  the  ends.  The  most  com- 
mon are  the  double  dischargers,  having  screens  in  front  and  behind,  and 
the  feed  over  the  rear  screen.  The  objection  hitherto  made  to  all  ar- 
rangements involving  curved  screens  is  the  difficulty  of  properly  stretch- 
ing and  keying  them.  In  dry  crushing,  even  a  I'ear  screen  is  found 
to  be  inconvenient  on  account  of  breakage  from  coarse  ore.  IMr.  Curtis, 
of  the  Manhattan,  however,  prefers  a  double  discharge,  while  Mr.  How- 
ell cares  more  for  end-discharges.  The  Mettacom  end-stamps  are  hung 
with  three-eighths  of  an  inch  more  fall  than  the  otliers,  and  still  do  less 
work.  The  order  in  which  the  stamps  fall  varies  in  ditferent  mills,  and 
tor  wet  and  dry  crushing.  The  two  extremes  to  be 4i voided  are  a  simul- 
taneous drop  of  all  the  stamps,  which  would  rack  the  frame,  strain  the 
engine,  destroy  the  continuity  of  discharge,  and  i)robably  break  the 
screens,  and  a  drop  in  regular  succession,  (1,  2,  3,  4,  5,)  which  would 
shove  the  ore  to  one  end  of  the  mortar,  and  give  the  stamv)a  v\l  wi^  ^\A 
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too  mncb,  and  iit  the  other  end  too  little,  to  do.  Some  millmeii  JH 
to  arrange  the  succession  eo  that  uo  stamp  shall  imiuediatelj  folio* 
next  neighbor.  The  onlers  1,  4,  a,  5,  3 ;  1,  3,  5,  2,  4  ;  4,  2,  5, 1 ,  3.  wo 
satisfy  this  conditiou.  Others  prefer  dropping  the  two-«nd  ettampsfi 
as  1,  5,  2,  4,  3 ;  or  1,  5,  4,  2.  3.  The  wave  of  (liacbarf^e  or  splash  of 
water  through  the  screens  iii  wet-crashing  is  to  be  taken  into  consid 
tion.  In  dry  cmahing,  the  objects  to  be  secnred  are  an  eqaal  distr 
tion  of  ore  under  the  stamps,  giving  an  equal  work  [>er  stamp,  ai 
maximum  discharge  of  pul[>  through  tlie  screens.  The  latter  seen 
be  best  secured  by  letting  the  middle  stamp  drop  last.  The  oi 
stamps  should  then  have  slightly  longer  tarns,  to  increaso  their  fall, 
will  bo  found  that  the  central  atamps  take  and  distribute  nearly  all 
feed.  Much  dejiends  on  the  skill  and  fidelity  of  the  feeder,  in  1 
kinds  of  crushing.  Hence  the  automatic  self-feeding  batteries  out* 
Cornwall  have  found  little  f»vor  in  this  ctmutry.  They  do  not  "  bui 
the  stamps ;  and  the  difference  in  regularity  of  running  and  in  duty 
forme*!,  is  more  than  equivalent  to  the  wages  of  a  good  feeder. 

The  screens  of  thia  mill  sire  No.  40,  brass  wire,  (1,000  meshes  to 
iu|uare  inch,)  which  is  preferred  for  dry  crushing  to  the  "  Russia  punch 
The  latter  are  frequently  preferred  by  mill-men  in  wet  crushing,  on 
count  of  alleged  greatt^r  durabilitj-,  or  in  the  belief  that  slits  are  b« 
adapted  to  discharge  liquid  pulp  thau  mi^shes.  I  take  leave  to  do 
however,  whether  these  advantages  in  any  case  cotmterbalaaoa 
greater  proportional  diacharge-areaofleredby  wire  screens.  Thelfl 
com  screens  are  not  vertical,  but  lean  outward  about  10  ilegreea. 
pulp  generally  goes  thiough  obliquely,  and  is  as  fine  as  tbe  slttia| 
ft  horizontal  No,  60  sieve.  The  angle  givBu  has  been  established  M 
best  for  dry  crushing.  The  gain  in  amount  of  discharge,  wet  or ' 
&om  incUned  screens,  is  nuiversally  recognized ;  bnt  mill-men  do  no 
g(»ierally  bear  in  mind  that  the  screen  so  set  should  be  a  little  coa 
than  the  fineness  required  for  the  pulp,  if  the  best  results  are  to  be 
taincd.  Mr,  Howell's  observation  is  that  stamps  ordinarily  crash  fa 
than  the  batteries  discharge.  He  has  often  put  the  pulp  back  thro 
his  battery,  and  found  it  took  about  as  long  to  go  tbrough  as  fresh  n 
Running  slow  gives  the  fine  dust  a  chance  to  fall  back  under  thestao 
running  fast  keeps  it  constantly  in  motion,  and  much  of  it  gets  out 
venture  to  suggest  some  considerations  based  upon  the  foregoing  ft 
aud  calculated,  i  think,  to  put  mill-men  upon  the  right  track  in  incr 
ing  the  ettlciency  of  dry  batteries.  It  seems  to  me  that  drop])ing  I 
[Kjuud  stamps  is  a  costly  way  of  making  currents  of  air  to  promote 
charge.  The  object  of  the  mill-man  should  be  to  get  the  highest  p 
ticabie  speed  fi'om  his  stamxis,  and  then  to  give  them  such  fa<.'iHties 
discharge  as  that  every  drop  shall  do  its  full  work  in  crushing.  ' 
increase  of  the  discharge  area  is  the  first  and  most  obvious  means, . 
a  usefiU  auxiliary  will,  I  think,  be  found  in  producing  a  current  of 
with  a  fan,  which  shall  suck  or  drive  the  fine  dust  through  the  sieve 
have  seen  exhaustiug  fans  applied  in  this  way  in  several  mills.  Tt 
was  one  in  the  Sheba,  at  Star  City,  Huuitoldt  County,  and  there  « 
several  in  the  early  Austin  mills,  which  were  finally  condemned,  i 
men  are  too  ready  to  ivject  such  appliances  as  soon  as  they  cause  a  li 
trouble,  whether  through  faulty  construction  or  careless  managemi 
But  this  point  will  be  found  too  important  to  be  dismissed  so  etisily. 
do  not  remember  ever  in  my  life  seeing  a  stamp  mill  in  which  the  il 
cnlty  of  discharge  did  not  really  ilelay  the  work  of  cmshiug.  The 
treme  of  excessive  discharge,  which  woiilil  cio  no  harm,  is  carefi 
avoided,  and  no  one  ciin  tull  to  this  day,  ho\t'  much  tbe  stamp  uon 
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Be  could  be  made  to  do,  by  simply  improving  batteries  in  this  respect. 
lie  tide  of  invention  is,  it  appears  to  me,  mnning  the  wrong  way.  We 
ave  innumerable  devices  to  increase  the  force  and  efficiency  of  the  blow 
f  the  stamp,  which  is  already  in  advance  of  the  rest  of  the  machinery, 
rhile  the  inventions  for  improving  the  mortars  and  discharges  are  few, 
enerally  imperfect,  and  regarded  with  too  little  favor  by  those  practi- 
b1  mill-men  who  are  alone  competent  to  take  hold  of  them  and  perfect 
biem. 

The  screens  at  this  mill  last  nearly  four  weeks.  When  the  threads 
rear  thin  they  begin  to  shift,  and  the  screens  must  be  removed.  They 
re  turned  to  prolong  the  wear.  The  middle  of  the  screen  lasts  longest. 
3ie  dies,  when  new,  come  up  to  within  about  one  inch  of  the  lowest 
ortion  of  the  discharge.  It  is  very  important  to  make  this  interval, 
ailed  the  ^^  height  of  issue,"  as  small  as  the  screens  will  bear.  The  dies 
Bed  for  five  months  wore  away  about  1}  inches,  and  the  iutro* 
action  of  new  ones  raised  the  capacity  of  the  battery  nearly  two  tons 
er  day.  Much  trouble  was  experienced  in  keeping  the  dies  in  their 
laces  in  the  bottom  of  the  mortar.  Finally  150  pounds  of  melted  lead 
ras  xK)ured  in,  filling  the  mortar-bed  about  one  inch.  This  is  found  to 
rork  well.  I  think  that  for  dry  crushing  a  single  die,  filling  the  whole 
edj  would  be  better  yet.  When  it  wears  on  one  side  it  can  be  turned, 
nd  so  used  till  it  is  worn  out.  This  is  a  German  plan,  and  used  sue- 
essfully  in  some  dry-crushing  mills  managed  by  Germans  in  this 
ountry. 

The  foundation  of  a  battery  is  the  most  important  part  of  its  con- 
traction, and  it  is  the  feature  most  neglected  in  this  country.  Few  mill 
wners  like  to  put  so  much  money  ^^out  of  sight;"  the  work  of  prepar- 
Dg  foundations  is  parsimoniously,  ignorantly,  or  carelessly  managed : 
nd  the  result  is  that  the  batteries  cannot  be  run  at  high  speed,  ana 
ven  at  low  speed  they  are  continually  settling,  or  getting  out  of  line. 
The  great  efficiency  and  stability  of  the  Mettacom  mill  is  due  to  its  care- 
ally-prepared  foundation.  The  mortar-blocks  are  set  on  end,  upon  solid 
led-rock.  They  are  nine  feet  deep.  Before  placing  them  the  rock  was 
horoughly  smoothed  and  levelled,  and  the  bottom  of  each  block  was 
ilaned  true.  The  upper  ends  of  the  blocks  being  (as  is  the  case  with 
Jl  large  timbers)  sun-cracked,  melted  sulphur  was  poured  into  the 
xacks.  The  mortars  are  set  on  the  blocks  and  screwed  down  tight.  If 
crewed  (as  is  frequently  the  case)  directly  to  the  blocks,  they  will  in  a 
ew  months  get  loose,  and  rock  and  sand  will  work  between,  putting 
he  machinery  out  of  plumb  and  endangering  the  mortar.  To  prevent 
his,  two  thicknesses  of  blanket  soaked  in  tar  were  put  between  the 
Qortars  and  the  blocks.  An  arrangement  was  made  by  which  the  set- 
ling  of  the  mortars  could  be  measured.  It  is  found  that,  after  more 
han  a  year  of  steady  running,  they  have  sunk  uniformly  less  than  one- 
bnrth  inch — doubtless  due  to  the  compression  of  the  blankets.  The  free- 
lom  from  jar  in  the  mill,  while  the  batteries  were  running  at  tremendous 
peed,  impressed  me  as  decisive  proof  of  the  utility  of  the  arrangements 
[escril)ed.  There  is,  however,  some  vibration  in  the  cam-shaft,  which 
ihould  have  been  five  inches  instead  of  four  in  diameter.  Mr.  Howell 
ecommends  also  heavier  bearings.  The  latter  are  now  eight  inches,  and 
hoold  be  ten.  No  Babbitt  metal  is  used  in  the  upper  box ;  it  cannot 
fe  kept  in,  and  smooth  iron  is  therefore  preferred.  The  battery,  mn- 
ling  at  98  to  100  per  minute,  requires  about  twenty-two  horse-power^ 
?hich  is  perhaps  a  little  more  than  half  the  power  employed  in  the  mill. 
Old  crushes  easily  seven  tons  in  twelve  hours.  This  being  about  the 
UBoal  duty  for  twenty-four  hours,  the  rest  of  the  mill,  especially  the 
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revcrboratoriea  for  roosting,  calcii1ate<I  on  that 
the  uiipacityuf  tlie  buttery }  and  this  great  defec 
iH'vi-v  yet  been  reinedicHl.  I  liave  frequently  t 
tiai)a«'ity  of  the  loanting  or  amalgam  at  in  g  apj] 
tj)  that  of  tliv  hatterie-ii.  In  Riieh  t-ases  the  e> 
('■iilly  good  f<ir  nothing.  Kinvc  the  capacity  of  a  i 
l<-aFit  iideipiiitu  {tiu-t.  Tlie  llettauoni  batteries  m 
hiiiii-H  daily,  or  tUey  ninst  run  fur  a  longer  iHiri 
tJii-ii  stand  Klill  until  tlic  mirplux  of  pulp  lias  b( 

The  roasting  department  Is  also  very  ex|>eii» 
vonlily  in  this  n->t[K'ct  with  some  other  mills  i 
iiiiihiii^r  of  the  diBorence  between  all  revcrbeni 
cliloiiiliKirig  t'nrnaee.  The  pulp  from  the  bat 
nioip^tnn^  by  dryiii;;  with  boat  from  the  roastc 
fonr,  in  the  English  style.  Thoy  bare  HI  sqiia 
Rurface,  iind  very  low  arches.  1  will  not  pause 
er  Ibrni  for  reverberatoiies  to  be  n.swl  in  this  pi 
to  Im-  s<Kin  su[H'rK(Hlod  altogether.  Tb4>  shape 
Xevada  was  adopted  at  hn[)-liazard,  and  tho  eit 
frequently  met  with  is  doubtless  a  defect,  us  it  \ 
ences  ut'  the  tiame  too  closely  iii>on  the  body  ol 
is  wide  enough  for  stirring  and  for  cooling  tbxirs 
ings  are  not  economical.  Tliuy  embarrass  wo 
fui'niii-4-s,  antl  inen>ase  the  expense  of  handliii 
with  the  ori>,  and  during  the  pro(^'ss,totheumi 
roast  ing  charge  is  1,00U  pouniU,  and  a  complete 
seven  hours.  Tho  four  fumaves  tn>at,  on  an 
daily,  each  consuming  one  coi'd  of  wowl,  and  al 
of  twelve  men. 

AmalganiiirioH  is  iK'rforraed  in  "  I-'reilierg  hi 
suprrioiity  between  barrels  and  pans  iuis not  y* 
and  prol>ably  the  true  answer  will  ditiW-  with  < 
is  virtually  an  American  invention;  Americiti 
miliar  with  its  use,  and  Aniori<'an  niuunfaeture 
in  niainlaining  it.  Moreover,  the  pan  is  a  pan 
in  wliich  most  of  cnir  silver-mill  men  were  p 
wiiich  it  apiwars  to  be  well  fitted.  On  the  oth 
that  barrels  have  had  a  lair  trial.  All  iiicoi 
thcjii  can  Ik?  niojisured  in  money,  and  may  {>os 
pens;ited  by  the  cheapness  and  incoinpamblj 
pairs  or  renewals,  involved  in  the  use  of  bai 
for  10  tons  per  day  will  cost : 


r.  ban-els,  at  $2110 . . 


<ettlei 


al  $1811-, 


;  anil  machinery 

Total,  exclusive  of  itowcr 

The  e<'oni)my  of  the  process,  as  conducted  j 
salislinioiy.  There  are  ten  banels.o  feet  by  4 
cmc  Ion  al  a  eliarge,  and  making  lUJ  rt^volulion 
ttity  nf  qnieksilvei-  employcil  varies  with  thcva 
ore.  -1(111  ponnds  of  quicksilver  aiv  kept  in  each 
the  Imrrel  remains  neutral,  it  is  neeessarj-  to 
barrels  to  ell'ect  the  required  reactions.     For 
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xmnds  of  wroaght-iroD  (mach  better  than  cast  iron)  are  pnt  in  each 
Mtrrel  when  the  works  are  started,  and  the  quantity  is  maintained  by  re- 
plenishment as  fast  as  it  is  consumed.  The  pulp  from  the  roasters,  in 
irbich  the  silver  has  been  chloridized^  is  mixed  with  hot  water  to  the 
mnsistency  of  a  thin  curd,  and  introduced  into  the  barrels  through  the 
argc  square  bungs,  which  are  tightly  c1ose<1,  and  the  barrels  set  in  revo- 
ation.  For  two  hours  no  quicksilver  is  added.  Duiing  this  i>eriod  the 
ron  absorbs  the  excess  of  chlorine  from  the  ore.  Alter  this,  the  iron 
ooks  bright ;  the  quicksilver  is  added,  and  in  about  three  hours  anial- 
^mation  is  in  full  progress.  The  revolution  is  continued  over  eight 
lonrs  longer,  when  cold  water  is  added  till  the  barrel  is  full;  the  barn^l 
8  revolved  fifteen  minutes,  and  finally  discharged  into  a  settler.  The  du- 
ratiou  of  the  amalgamation  for  one  ton  is  therefore  about  fourteen  houi*s. 
Fhere  are  two  barrels  to  each  settler.  The  settlers  have  G  feet  diameter 
ind  3  feet  depth.  They  are  provided  with  wooden  arms,  revolving  about 
i  inches  irom  the  bottom.  The  collection,  retorting,  &c.,  are  i)ertbrmed 
n  the  usual  manner. 

The  barrel  staves  are  at  first  six  inches  thick.  They  are  now  worn 
IX  places  about  If  inches.  The  present  barrels  cost  $200  each,  and  have 
leen  running  four  and  ahalf  months.  They  may  be  counted  good  without 
■epairsfor  four  months  longer, when  they  can  bemended,  at  a  nominal  cost, 
>y  lagging  them  up  inside,  so  as  to  make  them  in  reality  last  an  indefi- 
lite  time.  They  are  run  with  friction  wheels,  and  consume  less  than 
;t¥0  horse-power  each.  The  bullion  from  pans  is  geneniUy  finer,  and 
nelts  with  less  dross  and  slag.  But  the  results  of  these  barrels,  in 
K>int  of  amount  of  silver  extracted,  as  compared  with  the  asmiy,  are 
sqnal,  I  think,  to  those  of  pans. 

The  power  for  driving  stamps,  barrels,  settlers,  &c.,  is  furnished  by  an 
engine  of  about  60  horse-iK)wer,  run  at  40  to  45 ;  steam  pressure,  lyti  to  00 
Munds.  Steam  is  supplied  by  two  IG-feet  tubular  boilers,  44  inches  in 
liameter^  and  continuing  42  tubes  each.  The  steam  cylinder  has  14 
nches  dmmeter  and  30  inches  stroke.  There  is  an  18feet  fiy-wheel, 
sreighing  4,500  pounds. 

The  following  statements  show  the  cost  of  the  different  operations : 

ACTUAL  COST  OP  POWEE. 

5  engineers,  80  and  85  50  per  day 811  50 

||^  cords  of  wood,  at  810 47  50 

EEepairs  and  oil 5  (H) 

Cost  of  power,  per  day 04  00 

COST  OP  CEUSHING. 

Power,  (batteries  require  about  half  the  power) 832  00 

S  men  to  break  rock  and  feed,  84  50  and  84 8  50 

L  man  to  clean  battery  and  help  them 4  00 

A^verage  daily  repairs 3  00 

Total  daily  expense  of  batteries 47  50 

A^verage  daily  crushing,  13  tons;  cost  per  ton 3  05 

COST  OP  BOASTING. 

11  men,  at  84 844  00 

1  Ibreman,  at  $5  50 5  50 
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4  cords  of  wood,  at  $10 I 

Salt,  10  per  cent,  on  6J  tons,  0.65  tons,  at  $45 

1  cooler,  (also  employed  at  tne barrels,  charge  half-time,)  at  $4. . 
Bepairs  and  incidentals 

Total  daily  expense  of  furnaces 

Average  roasting  per  day,  6J  tons ;  cost  per  ton 

(The  cost  at  the  Manhattan  is  said  to  be  only  $15.) 

COST  OF  AMALGAMATION. 

Power,  (half  the  power  of  engine) \ 

Old  wrought  iron,  100  pounds  daOy,  at  $2  50 

3J  men,  at  $4 

Loss  of  quicksilver,  2  pounds  per  ton 

Eepairs 

Light  and  oil 

4 

Total  daily  expense  of  barrels 

Average  daily  amalgamated,  10  tons;  cost  per  ton, 

BE0APITT7LATION, 

] 

Cost  of  crushing 

Cost  of  roasting 

Cost  of  amalgamating 

Betorting  and  melting 

Total  cost  of  treatment 

The  cost  of  treatment  of  chloride  ore,  unroasted,  would  be : 

P 

Crusbinp:,  about 

Amalgaiuatiii^ 

Ketorting  and  melting 

Total 


The  Mettaconi  Mill  could  be  in  several  particulars  considerabl; 
proved ;  but,  taken  as  a  whole,  I  do  not  know  of  any  other  that  cat 
pass  the  record  of  ellieiency  and  economy  thus  furnished  by  the  a 
averages  of  pr()lon<^ed  working.  If  the  Mettacom  reverberutories 
as  good  as  those  of  the  Manhattan,  the  cost  of  treatment,  inch 
roasting,  would  be  only  $26  22.  The  use  of  the  Stetefeldt  furnace  \ 
I)robably  reduce  it  to  $21  22.  These  ligures  are  thus  proved  not 
mere  wild  theory;  and  the  mining  industry  of  Central  Nevada  wi 
thrive  until  they  are  put  in  practice. 

The  superiority  of  the  Mettacom  batteries  led  the  proprietors  o 
Lane  &  Fuller  mine,  at  Austin,  to  lease  this  mill,  and  liuidly,  I  be) 
to  purchase  it,  though  there  were,  at  the  same  time,  half  a  dozen  s 
ing  idle  nearer  to  their  mine.  A  success  so  marked  deserves  even 
detailed  examination  than  I  have  given  it.  But  I  hope  I  have 
enough  to  arrest  the  attention  and  arouse  the  emulation  of  practice 
perts,  for  whom,  chiefly,  this  chapter  has  been  w^ritten. 
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CHAPTER  LXXXVL 

NEW  LEACHING  AND  CHLOBINATION  PROCESS  FOB  SILVER 

ORES. 

BT  GUIDO  KOSTBL. 

Leacbing  and  cUorination  are  two  different  processes,  not  applied 
heretofore  to  silver  ores  in  the  manner  or  combination  here  described. 

THE  LEACHma  PBOOESS. 

Leaching  of  silver  ores  is  by  no  means  a  new  invention.  Augnstin, 
Patera,  and  Ziervogel  have  employed  it  in  their  respective  processes. 
Neither  of  these  three  processes,  however,  was  ever  successfully  intro- 
duced in  the  TTnited  States.  The  pan  amalgamation,  in  consideration 
of  its  undisputed  advantages  in  many  respects,  remained  master  of  the 
field.  The  pan  amalgamation  is  divided  into  two  distinct  methods,  one 
including,  and  the  other  excluding,  the  preliminary  roasting  of  the  ores. 
The  question  of  the  best  results  from  the  direct  amalgamation  of  raw, 
nnroasted  ore,  is  still  a  matter  of  diligent  investigation.  In  the  treat- 
ment of  the  Comstock  silver  ore  (its  contents  in  gold  being  left  out  of 
question)  less  than  sixty  per  cent,  of  silver  is  in  most  cases  extracted 
by  the  present  pan  amalgamation.  Other  kinds  of  ores  of  a  refractory 
nature  yield  a  still  smaller  percentage,  if  amal^mated  directly  in  pans. 
Hence  the  numerous  investigations  and  expenments,  in  spite  of  which, 
since  the  beginning  of  the  pan  amalgamation — that  is  to  say,  after 
nearly  ten  years  spent  in  crushing  millions  of  tons  of  silver  ores,  though 
the  inventive  genius  of  numerous  most  skillful  mill-men  has  been  con- 
centrated on  the  attempt  to  discover  a  better  way  of  treating  silver  ores 
without  roasting — not  one  single  chemical  has  yet  been  found  to  operate 
more  effectively  for  the  decomposition  of  sulphurets  than  the  old  Mexi- 
can ^^ magistral^  or  blue-stone  (copper  vitriol)  and  salt,  which  amounts 
to  the  same  thing  as  "  chloride  of  copper.^  The  reason  of  the  persever- 
ing attempts  to  discover  a  "  chemical,"  is,  of  course,  the  desire  to  avoid 
the  expense  of  roasting.  This  same  consideration  prevailed  for  hundreds 
of  years  also  in  Europe.  !No  chemical  was  discovered  there  either. 
There  appears,  therefore,  to  be  no  very  great  risk  in  predicting  that 
after  the  lapse  of  another  decade  the  amalgamation  of  unroasted  ores 
in  pans  will  be  found  about  on  the  same  footing  as  it  is  at  present.  Ail 
that  can  be  expected  are  periodical  excitements  over  some  new  inven- 
tions, which  will  prove  to  be  old  and  die  out  ag^n,  as  did  the  late 
^'  amalgamation  by  means  of  electricity." 

The  only  real  meritorious  process  in  treating  raw  stuff  in  pans  is  that 
adopted  by  Messrs.  Louis  and  Henry  Janin,  which  consists  simply  in 
the  administration  of  a  larger  x)ercentage  of  blue  vitriol.  The  practical 
proof,  however,  is  confined  as  yet  to  the  "  slums"  or  "  slimes"  of  the  Com- 
stock ore,  from  which,  by  this  means,  over  eighty  per  cent,  of  the  silver 
has  been  extracted.  But  if  the  silver  ores  of  the  same  class  as  those  from 
which  the  slimes  were  obtained  should  be  treated  with,  say,  one  per  cent. 
of  blue-stone,  the  resulting  amalgam  would  contain  too  much  copper  for 
practical  ciconomical  results. 

The  use  of  blue-stone  and  salt  involves,  first,  the  formation  of  chloride 
of  copper,  which  is  reduced  in  presence  of  quicksilver  into  sub-chloride 
of  coppery  and  by  this  the  greater  part  of  the  silver  sulphurets  is  de- 
composed. But  this  process  does  not  always  give  the  expected  result&i 
as  there  are  many  silver  combinations  which  resist  tli^  «^o\iol>iIb&\teibr 
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Stone  entirely.  Especially  is  tbis  the  case  with  argentiferous  zinc  blenk 
plunibilerous  ore,  some  kinds  of  arj^ntiferoua  cox>i>er  oi^es,  &c,  Carki-j 
iierous  silver  ores,  and  sueli  as  contain  tbe  silver  in  oxidized  conditii'iL 
(tor  instance,  stetefeldtite  or  partzite)*  seein  to  yield  a  larger  pcrc€nia^f 
of  silver  (70  to  75  per  cent.)  if  treated  directly  in  x)ans  by  unialgauia&ii 
with  the  aid  of  blue-stone  and  salt>,  (or  sulphuric  acid  and  salt,  pro\id»!d 
theit*  is  coi)per  oxide  in  the  ore.)  In  many  cases,  however,  there  is  sC 
trouble  on  account  of  too  much  copper  getting  into  the  amalgam. 

Another  ingixxlient  a])plied  to  raw  ore  in  i)aus  is  the  cyanide  of  ^ 
tassiuni.  This  chemical  keeps  the  surface  of  the  quicksilver  clean,  a>J 
this  is  its  most  valuable  property  ]  for,  as  a  decomposer  of  sulphuiiti 
at  leiist  in  pans,  it  is  interior  to  the  chloride  of  copper.  Where  orbri 
chemicals  are  used,  the  cyanide  should  be  introduced  at  the  euda 
amalgamation,  in  order  to  assist  the  gathering  of  the  quicksilver  glob 
ules  into  a  mass.  If  used  together  with  blue-stone  and  salt,  there  i: 
not  the  slightest  benefit  derived  from  the  cyanide,  as  it  forms  imm^di 
ately  a  combination  with  the  copper. 

As  there  are  no  soluble  metallic  salts  in  raw  ore^  leaching  is  only  ap 
plicable  after  roasting.  For  eight  or  nine  years  past,  refractory  silvt 
oix's  have  been  roasted  and  amalgamated  in  pans,  with  variable  saoits^ 
The  most  satisfactory  results  have  been  obtained  where  the  miU-me; 
were  lucky  enough  to  treat  such  ore  as  contained  only  a  small  lyeiixni 
age  of  base  metals ;  but  a  series  of  diihculties  was  eucountere<l  in  opi^i 
ating  on  ores  presenting  a  considerable  amount  of  antimony,  coppei 
lead,  or  arsenic,  and  in  working  tailings  which  required  roa!sting.  I 
was  found  that  the  pan  amalgamation,  like  that  in  wooden  barrels,  ba 
in  a  still  greater  degree,  produces,  under  such  circumstances,  a  vtr 
low  bullion,  from  ,'J(K)  to  500  fine.  This,  however,  is  not  all;  the  lo*so 
quicksilver  in  some  cases  amounts  to  fmm  eight  to  nine  pounds  per  toi 
of  ore ;  and  tlu»  pans  tlioinselves  were  destroyed  in  from  nine  to  twth 
months,  so  that  many  mills  in  the  Keese  Kiver  country,  for  insta:ia 
ns«Ml  wooden  sides  to  the  pans  on  this  account.  As  a  natural  coum^ 
(luence  of  the  amalgamation  of  so  much  base  metal,  the  extraction  <» 
silver  was  greatly  obstructed,  and  a  smaller  percentage  of  silver  was ob 
tuined.  Another  and  more  serious  diflicidty  with  some  kinds  of  rtI'r.K 
tory  ore,  was  the  disproportionate  amount  of  iron  which  came  into  ili' 
amalgam.  In  such  cases,  after  several  exi)eriments,  roasting  and  anwl 
gamation  in  i)ans  was  g(>nerally  given  up,  as  it  was  impossible  to  s*'!^- 
ral(^  the  iron  from  the  silver  in  a  simple  way.  Such  amalg*am  oontaine 
from  thirty  to  eighty  per  cent,  of  iron  after  retorting.  13y  some  mil- 
men  it  was  pulverized  and  subjected  to  a  second  anialgamation,  fn>i^ 
which  clean  amalgam  resulted.  Others  dissolved  the  iron  in  diluiti 
sul])huric  acid,  leaving  the  silver  ready  to  be  melted  into  a  bar.  Tb 
retorted  amalgam  was  also  introduced  into  crucibles  and  melte^l;  br. 
only  a  part  of  the  silver  separated,  leaving  lumps  of  rich  metiillic  in^: 
which  could  not  be  brought  into  a  liquid  state.  It  is  not  explaine*!- 
yet  under  what  i)eculiar  circumstances  this  iron  amalgam  is  formed,  ii" 
is  it  possible  to  jKUut  out  with  certainty  the  ores  which  areliabkt 
yield  such  amalgam.  I  have  observed  only  that  antimony  and  arsiiiK 
besiiles  some  co[)i)er,  are  always  present  when  iron  amalgam  is  forniiii 
but  it  docs  not  follow  that  this  amalgam  is  always  obtained  fi-om  on 
containing  the  above  base  metals.    Many  mills  treating  refractory  ow 
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suffered  severely  by  the  appearance  of  iron  amalgam,  but  the  general 
influence  of  the  base  metals,  as  mentioned  before,  was  more  sensible. 

It  is  strange  that,  simple  as  is  the  remedy  against  the  unwelcome  in- 
terference of  base  metals,  so  many  years  of  operation  were  allowc^d  to 
pass  by  without  making  use  of  it.  It  was  the  dogma  of  all  metallur- 
gists, that  in  order  to  make  base  metals  less  injurious  during  amalga- 
mation in  barrels  or  pans,  their  respective  chlorides  had  to  be  destroyed 
during  roasting,  either  by  an  increased  heat  or  by  the  addition  of  lime 
or  ashes.  Superheated  steam  wa»  also  applied  for  the  puri>ose  of  de- 
stroying the  salts  of  the  base  metals.  But  none  of  these  devices  for  the 
elimination  of  the  base  chlorides  were  satisfactorj'.  It  was  known  that 
most  of  those  chlorides  are,  as  the  chloride  of  silver  is  not,  soluble  in 
crater.  These  facts  led  me  to  the  conclusion  that,  instead  of  increasing 
the  heat  and  lengthening  the  roasting  process  for  many  hours,  and  thus 
effecting  only  a  part  of  the  desired  result,  it  were  more  simple  and  thor- 
oughly efficacious  to  remove  the  soluble  chlorides  of  base  metals,  after 
roasting  and  before  amalgamation,  by  leaching  with  hot  or  cold  water. 
My  first  experiment  with  this  method  in  practice  was  made  in  San 
Francisco,  on  the  ore  of  the  Bising  Star  mine,  of  Flint  District,  Idaho. 
Of  a  well  mixed  and  roasted  lot,  two  portions,  each  of  fifty  pounds,  were 
"weighed  out  and  amalgamated  in  pans,  one  portion  having  been  pre- 
viously leached.  The  resulting  amalgam  was  retorted  and  melted.  The 
bar  of  the  leached  ore  had  a  fineness  of  900,  while  the  other  formed  a 
clumsy  lump  of  metallic  iron  containing  silver. 

There  is  certainly  another  way  yet,  not  only  to  obviate  the  iron  amal- 
gam, but  also  to  obtain  a  cleaneV  bullion,  without  leaching.  This  is,  to 
grind  the  roasted  ore  in  iron  pans  or  otherwise,  and  to  amalgamate  it  in 
•wooden  tubs,  barrels,  or  stone  aiTastras,  keeping  all  iron  or  copper  out 
of  the  amalgamators.  The  consumption  of  quicksilver  will  be  very  heavj-, 
and  the  yield  of  silver  undoubtedly  less  than  when  the  ore  is  amalga- 
rnated  in  iron  pans  after  leaching. 

Th^  Leaching  process^  as  executed  in  Flint  with  the  silver  ores  from 
Bising  Star  mine,  (now  stopped  for  want  of  ore,)  is  as  follows:  The  Bis- 
ing Star  ore  is  composed  of  argentiferous  gray  copper,  rich  in  silver, 
miargyrite,  some  ruby  silver,  zinc  blende,  galena,  iron  pyrites,  aua 
suli^hide  of  antimony.  After  being  reduced  to  powder  by  dry  crushing 
in  batteries  with  an  addition  of  five  per  cent,  of  salt,  or  one  hundred 
ix>unds  to  the  ton,  the  ore  is  conveyed  by  means  of  endless  screws  and 
elevators  to  mechanical  roasting  furnaces,  (O'Hara's.)  Including  the 
csooling  and  feeding  hearth,  the  furnace  is  one  hundred  feet  long  by 
three  Icct  wide.  An  endless  chain,  to  which  two  iron  flat  rings  with  plows 
are  attached,  moves  slowly  through  the  furnace,  pushing  the  ore  by 
degrees  forward  at  the  rate  in  which  the  constant  feeding  from  the  bat- 
teries goes  on.  The  fumace  has  three  fire-places,  by  which  its  whole 
length  is  kept  red-hot.  It  is  about  six  hours  before  the  ore,  in  a  glowing 
and  well-roasted  condition,  appears  at  the  discharge  end  of  the  furnace. 
(About  ten  tons  of  the  same  kind  of  ore  was  roasted  equally  well  in 
common  roasting  furnaces  at  Dall's  Mill,  Washoe  Valley.) 

Sampling  of  the  ore, — It  is  of  great  importance  to  ascertain  the  value  of 
the  ore  before  and  after  roasting.  The  first  forms  the  basis  of  all  cal- 
culations of  loss.  The  difference  between  the  values  of  the  unroasted 
and  the  roasted  ore  gives  the  loss  sustained  in  roasting,  provided  the 
weight  of  the  ore  does  not  change,  as  is  the  case  with  the  Bising  Star 
ore.  The  value  of  the  bullion  obtained  from  a  known  number  of  tons, 
compared  with  the  assay  value  of  the  same  amount  of  tons,  shows  what 
percentage  of  silver  was  saved  by  the  process.    The  ^'argumentum  ad 
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hominpnij"  that  is,  tbe  bar  in  Land,  is  the  only  real  proof  of  saofoi 
1  The  couipjirison  of  other  assays  will  demonstrate  in  M^Iiat  part  oi  tte 

mauipulation  the  heaviest  loss  occurs.  The  knowledge  of  the  vaXok  d 
tailings,  after  the  amalgamation  is  finishedj  is  very  im]H>rtaut,  anil 
should  never  be  neglected.     It  is  the  daily  indicator  of  luetallnrgical 

S -ogress.    The  roodo  of  taking  samples  for  the  assays  ia  not  ioimat^ml. 
B  it«  correctness  depends  the  whole  calculation.     The  best  wayoi 
takiog  samples  iu  raw  amalgamation  is  to  charge  the  paus  with  thi-  ittt 
and  to  take  from  each  several  onnce^  afler  about  two  lionrs'  grinding 
'  before  the  qnickailver  is  introdncod.    This,  however,  is  not  practioatJ* 

I  with  ore  subjected  to  roasting.    At  Flint,  every  hoar,  day  and  cigbl, 

by  meanfl  of  a  little  shovel,  from  different  pointH  of  the  lieartb  of  etcli 
furnace  on  the  foeding  side,  samples,  amounting  to  onp  or  two  i>ouinli 
I  were  taken  from  the  raw  ore,  (containing  live  per  cent,  of  salt,)  and  in 

I  the  same  way  also  from  the  roasted  ore  on  the  dischar^  side.    Vnm 

f  these  collected  samples  average-  samples  were  taken  every  moraing  anil 

[  delivered  to  the  assay  office.     From  the  amalgamating  pans  [heure 

and  f|uicksilver  is  discharged  into  settlers,  from  which,  aftex  sevi-nl 
hours,  the  tailings  ai-e  drawn  off,  first  through  an  npjwr,  and  tben 
through  a  lower,  plughole.  At  each  discharge  a  pailt\il  was  laten 
from  the  upper  and  another  from  the  lower  hole,  and  the  slime  alloi^oi 
to  settle  for  several  hours.  From  the  accumulation  of  twenty-foot 
honra,  in  this  manner,  a  tme  average  was  reserved  ouce  a  day  forio 
assay.  Tliis  mode  of  taking  tailing  samples  is  uot  exactly  the  most 
proper.  Mr.  Henry  Jauiu's  way,  though  more  troublesome,  is  also  mon 
correct  The  tailing  sample  is  uot  taken  from  the  settler,  but  from  ite 
amalgamating  pan,  shortly  before  the  discharge.  A  few  ounces  are  ^tflf 
I  carefully  washed  over  into  a  clean  pan  or  dish,  so  as  to  retnin  all  qaicfc 

sih'cr  and  amalgam.  From  the  washed-off  tailings  the  clear  water  is 
poured  off,  and  the  residue  dried  and  assayed.  For  ores  treated  by  l!if 
leaching  process  these  tailing  assays  have,  however,  no  value,  on  acii>""t 
of  the  sometimes  great  quantity  of  chlorides  of  iron,  copper,  anil  other 
metals  which  are  extracted  by  the  leaching,  unless  this  loss  by  leaching 
is  ascertaiuod  first  on  a  weighed  sample  by  an  experiment  and  the  rec- 
tification made  accordingly  on  the  assay  sample. 

Eraminalum  of  the  roasted  ore  as  to  the  amount  of  chloride  of  silver 
formed  during  the  roasting:  If  ninety  per  cent,  of  silver  are  obtained 
from  the  amalgamation  of  the  ore,  as  compared  with  the  assay  of  tbe 
roasted  ore,  it  is  a  proof  of  a  thorough  roasting,  but  it  is  no  proof  of 
the  economy  of  the  work.  On  the  other  band.  If  only  sixty  or  sevenlj 
per  cent,  should  result,  it  is  not  easy  to  say  where  the  fault  is  to  1» 
looked  after.  It  may  be  due  to  the  roasting  or  to  the  nmalgamatioii. 
It  is,  therefore,  impoitant  to  know  how  much  of  the  silver  contained  in 
the  ore  is  converted  into  a  chloride,  and  also  when  the  cblorinatiou  i« 
finished,  otherwise  the  roasting  might  continue  half  an  hour  or  an  lioor 
longer  than  necessary. 

For  the  purpose  of  finding  the  amount  of  Chloride  of  silver  iu  theiire, 
it  ia  sufficient  to  take  two  half-ounce  assays  of  the  roasted  ore.  weD 
weighed,  and  one  of  tliem  prepared  in  the  usual  way  for  a  fire  assay, 
while  the  other  is  placed  in  a  carefully  folded  filter  in  a  glass  fuuuri- 
The  filter  must  project  over  the  ore  about  one  inch ;  a  warm  dilute  sola 
tion  of  h}-posulphite  of  soda  (more  convenient  than  ammonia}  is  then 
poured  over  the  ore,  and  the  filtering  is  continued  until  no  precipitate  i* 
oblnined  by  adding  a  few  drops  of  sul])hide  of  sodium  to  the  filtered  liqiit<L 
Hot  water  is  then  introduced,  iu  order  to  wash  out  the  hyiwsulpbite  irf 
soda,  and  the  ore  with  the  filter  dried  in  a  porcelain  dish.    The  Uttt 
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pQper,  when  dry,  can  be  bomed  above  the  dish,  so  as  not  to  lose  any  of 
the  ashes.  The  dried  sample  is  then  flnxed,  as  is  the  other  half  oance, 
and  both  cmciDles  are  exposed  to  a  smelting  heat.  The  resulting  ar- 
gentiferous lead  buttons  are  cupelled,  the  silver  buttons  are  weighed, 
and  the  difference  shows  the  amount  of  chloride  of  silver.  If  there 
should  be  any  sulphate  of  silver  in  the  roasted  ore,  it  would  be  included 
by  this  test  as  a  chloride.  It  might  be  separated  by  using  hot  water 
l^efore  the  hyposulphite  of  soda;  but  for  practical  purposes  this  is  not 
necessary.  To  illustrate  the  calculation  by  an  example*  we  may  sup- 
pose, for  instance,  that  No.  1  assayed  83  oz.  per  ton,  and  No.  2  from  the 
iilter  4  oz.  The  difference,  79  oz.,  is  the  proportion  which  became  chlo- 
ridized,  or  95  per  cent,  of  the  S3  oz. 

After  the  ore  has  been  discharged  from  the  roasting  furnace  it  is 
ready  to  be  leached.  This  process  ought  to  be  perform^  as  far  from 
fhe  stamps  as  possible,  in  order  to  prevent  the  settling  of  the  ore  in 
the  leaching  boxes  by  vibration.  At  Flint  the  length  of  the  O'Hara 
furnaces  was  quite  sufficient  to  avoid  this  eviL  The  leaching  boxes 
were  placed  not  far  from  the  discharge  of  the  furnaces,  over  100  feet 
from  the  stamps.  Each  box  is  18  inches  high,  7^  by  6  feet  in  the  clear. 
Four  inches  of  the  space  at  the  bottom  is  filled  with  small  pieces  of 
rock,  covered  with  a  piece  of  canvas,  forming  thus  a  false  bottom  to 
permit  filtration.  Close  at  the  bottom  is  a  hole  containing  a  short  piece 
of  one-inch  rubber  hose,  through  which  the  leach  is  led  into  wooden 
troughs. 

The  ore  is  introduced  into  the  boxes  to  within  four  or  ^ve  inches 
from  the  top.  A  stream  of  hot  water  is  then  allowed  to  flow  in.  When 
the  box  appears  full^  the  water-cock  is  shut  off  so  much  as  to  regulate 
the  in  and  out  flow,  keeping  the  box  always  fulL  The  leach  which 
comes  out  through  the  hose  at  the  bottom  contains  a  great  amount  of 
dissolved  metallic  chlorides,  and  yields  a  thick  precipitate  if  a  solution 
of  sulphide  of  sodium  is  added.  These  chlorides,  having  always  a  small 
portion  of  undecomposed  salt  in  solution  with  them,  dissolve  some  chlo- 
ride of  silver,  (f  to  2  per  cent.)  It  is,  therefore,  advisable  to  conduct  the 
leach  through  a  long  zigzag  trough,  where  the  chlorides  of  lead  and  anti- 
mony, including  the  silver,  precipitate  by  themselves.  It  should  be  re- 
marked that  the  use  of  hot  water  is  advantageous  for  two  reasons:  First, 
it  dissolves  the  chlorides  more  easily  than  cold  water;  and,  secondly, 
what  is  more  important,  the  filtering  of  fine  pulverized  ore  is  easy  with 
hot  water,  but  too  slow  with  cold  water  to  make  a  practical  use  of  it. 

After  two  or  three  hours  (depending  on  the  quantity  of  base  metals) 
the  leach,  when  tested  with  sulphide  of  sodium,  shows  only  a  slight 
precipitate,  whereupon  the  water  is  shut  off.  It  takes  yet  from  one-half 
to  three-quarters  of  an  hour  before  all  the  water  runs  through.  The 
ore  still  retains  too  much  water.  If  it  were  taken  out  as  soon  as  no  more 
water  issues  through  the  pipe  at  the  bottom,  it  would  not  only  be  very 
iDConvenient  to  transport  to  the  amalgamating  i)ans,  but  many  mill-men 
would  consider  the  pulp  too  dilute  even  for  the  pan.  For  this  reason 
the  ore  must  be  cut  by  means  of  a  shovel,  thrust  simply  through  the 
mass  down  to  the  filter,  at  short  intervals,  over  the  whole  surface.  The 
water  begins  immediately  to  run  out  again.  This  operation  may  be 
repeated  once  more;  and,  so  drained,  the  leached  ore  is  now  ready  to 
be  moved  on  cars  over  to  the  amalgamating  pans. 

The  amalgamation  of  the  leached  ore  is  now  a  very  simple  process. 
Slearly  all  the  iron  chloride,  a  great  deal  of  lead  and  antimony,  and  all  the 
chloride  of  copper,  are  removed.  The  amalgam,  nevertheless,  will 
idways  contain  more  or  less  copper.    This  is  due  to  the  formation  of 


746     MINES  AND  MISINO   WEST   OF  THE  EOCKT   MOHSTAHK^" 

Btib-diloriJp  of  copper  (Cii  CI)  during  the  roaatioK.  Tliis  salt  U  «*■ 
eolnble  in  'vrater,  and  lieuve  remains  in  the  ore ;  bat  in  tbo  pan  it  ii 
easily  decomposed  by  the  metiillic  iron  and  mualgainated.  As  in  » 
dinary  nmal^nmatlou,  the  ore  mnat  be  ground  t'oi  two  or  three  Ilooh 
before  the  quicksilver  is  addiMl.  The  pnlp  Hlioiild  bt^  kept  thick,  m% 
then  allnwR  the  qaicltsilvor  to  remain  in  larger  globules ;  but  the  wbth 
maitB  must  be  kept  in  lively  motion.  From  the  time  tho  qnJckstlvnin 
introduce*!,  the  muller  should  bo  mlHed,  aa  there  is  no  grinding  reqaireJ 
dnring  the  amalgamation.  It  would  only  cansu  a  beavier  loss  of  qnict 
silver  without  giving  a  better  result,  provided  sufficient  grindinj^vai 
done  beforehand.  The  case  aeema  to  be  diflerent  with  anroaeted  ore. 
At  FUnt  the  ore  waa  subjected  to  grinding  for  three  bonrs,  and  an  wjnal 
time  wan  allowed  for  am:ilgatnHtion.  The  tumperutaro  is  kept  nearl;  m 
the  boiling  point  by  introdociiug  steam.  With  roasted  ore  a  bi^ 
temperature  is  not  necessary;  it  promotes  too  uiucli  tJie  parting  of  thi 
quicksilver,  and  to  some  degree,  also,  its  evaporation. 

After  six  hours,  quicksilver  and  ore  are  discharged  into  aettlers,  and' 
the  amalgam  is  obtained  in  the  naual  way. 

The  leaching  process  is  applicable  also  to  the  goW-beariiiff  aulphui^ 
especially  iu  the  presence  of  copjier,  which,  without  Ie.ucbiug,  interfcfa 
with  the  amalgamation  of  gold. 

The  ehJorination  process. — This  was  first  applied  to  silver  ores  ly 
Kiistel  &  Uoffmann.  The  cltlorination  itself  does  not  differ  from  Piatt' 
ner's  chlorination  of  gold-heariug  sulphuretH.  Although  the  estraetioQ rf 
silver  and  gold  separately  is  more  perfect  than  pan  utoalgnmatlou,  tilt 
resulting  metal  tlner  and  the  process  cheaper,  tlirre  ore  at  preseuttwt 
reasons  that  pan  amalgamation  is  preferred.  While  the  amalgamil 
obtained  in  Uve  or  six  Lours  from  the  pan  amatgamatioit,  by  a  trcatmait 
which  is  the  simplest  of  all  mettdlurgical  oporatious,  the  vhlnrinatioB 
I)n>ces8  requires  24  hours'  time  and  moi-e  attention.  Time  and  simpliciEy 
are  the  considerations.  The  chlorination  process  dispenses  with  ihe 
quicksilver,  with  the  power  for  amalgamation,  with  the  hBa\'y  invest- 
ment for  amalgamating  pans  and  settlers,  but  it  dispenses  also  with  t^e 
super  iu  tendency  of  carpenters  and  engineers,  a  i)et  institution  of  most 
silver  mining  companies.  The  chlorination  process  is  not,  in  reahCjr, 
complicated.  This  objection  is  imaginary,  and  arises  trom  ignorance 
of  the  process. 

In  almost  iiU  case^  the  silver  ore  must  be  subjected  to  roasting  before 
being  treated  by  chlorination.  There  are  instances,  however,  where  the 
ore  can  be  chloridized  direct  from  the  batteries.  80,  for  instance,  the 
silver  ore  irom  the  ?iIount  Tenabo  mine,  Nevwla,  the  stetefeldite  aoil 
partzite,  and  all  oxidized  ores  free  of  sidphnr.  The  silver  ores  of  Ia 
Dura  mine  and  the  tailings  of  Trinidad  mine  in  Sonera,  treated  by  die 
chlorinatiou  process,  are  roasted  with  Ilie  addition  of  fonr  per  cent,  of 
salt.  Oxidizing  roasting,  however,  is  preferable  in  most  instancu, 
especially  where  no  regard  is  paid  to  the  extraction  of  copper.  Tbisii 
lost  by  an  oxidizing  rousting;  but  the  silver  comes  out  parer.  JJo  snb- 
sequent  chloridizing  roasting  is  necessary. 

The  roasted  ore  is  introduced  into  tubs  or  boxes  with  a  folse  bottom, 
like  the  leaching  boxes  described  above;  bat  it  is  important  that  tlifl 
ore  should  be  moistened  before  charging,  only  ao  much  as  to  make  it 
damp.  In  this  state  the  ore  is  decompo^  or  attacked  more  perfectly 
by  the  chlorine  than  if  it  were  dry.  The  vat  is  then  covered  and  eloeed 
air-tight  by  a  few  bolts  and  India-rubber  lining,  and  the  chlorioe  gu  a 
admitted  through  a  pipe  nnder  the  false  bottom.  By  asing  ovw  agaii 
the  surplus  chlorine,  Uie  La  Doia  ore  reqaires  for  the  pio^wtfM  rf 
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chlorine  8  pomids  of  sulphuric  acid,  4  pounds  of  manganese,  and  4 
pounds  of  salt,  per  ton  of  ore.  The  time  when  the  box  is  liliinl  with 
chlorine  is  easily  observed  at  a  little  hole  in  the  cover,  leil  open  tor  that 
purpose.  The  chlorine  may  be  detected  either  b}'  the  smell,  or,  better, 
by  ammonia  brought  before  the  hole,  which  creates  white  fumes  in  con- 
tact with  chlorine.  This  hole  is  then  closed  and  the  ore  allowed  to  re- 
main with  the  chlorine  gas  for  12  hoiu*s.  The  silver,  which  is  in  the 
state  of  an  oxide,  or  sulphate,  is  converted  into  chloride,  as  is  also  some 
iron  and  copper.  Some  of  the  oxidized  ores,  if  chloridizeil  without 
roasting,  yield  a  great  amount  of  chloride  of  iron.  According  to  the 
more  or  less  perfect  roasting,  there  will  be  found  more  or  less  chlorine 
in  the  box  after  12  hours'  rest.  This  surplus  of  gas  is  utilize<l  again  by 
drawing  it  over  into  another  already  charged  box.  At  La  Dum  this  is 
effected  by  injecting  water,  which  forces  the  gas  into  the  next  box 
throngh  an  India-rubber  hose.  This  must  be  done  with  hot  water,  since 
cold  water  would  absorb  too  much  chlorine.  The  gas  can  be  drawn 
over  also  by  a  soaking  arrangement.  All  of  the  soluble  ba^  metal 
chlorides  must  be  extracted  first  by  hot  water,  as  described  in  the  leach- 
ing process.  Two  things,  however,  have  to  be  considered  in  this  first 
leaching.  If,  on  account  of  the  copper,  the  ore  has  been  roasted  with 
salt,  or  if,  besides  the  copper,  some  gold  was  contained  in  the  ore, 
the  water  will  dissolve  and  carry  out  both  the  gold  and  the  eon^)er 
chlorides.  The  solution  is  conveyed  into  a  tank,  and  the  gold  prAipi- 
tated  by  sulphate  of  iron.  After  several  hours,  when  all  the  gold  has 
settled  to  the  bottom,  the  clear  solution  is  drawn  off  again  into  another 
vat,  containing  metallic  iron  scraps,  for  the  precipitation  of  the  copper. 
Alter  all  soluble  salt^  have  been  extracted  by  leaching  with  hot 
water,  the  remaining  chloride  of  silver  must  be  dissolved  and  leached 
out  by  hyposulphite  of  soda,  or,  better,  by  hyx>osulphite  of  lime,  and 
then  precipitated  by  the  respective  sulphides.  The  precipitate  of  sul- 
phide of  silver  obtained  by  sulphide  of  calcium  is  easier  to  wash  and  to 
press  than  that  fiH)m  sulphide  of  sodium.  Where  lime  is  to  bo  found, 
the  hyi)osulphite  and  sulphide  can  be  made  at  small  exi>ense  in  the  mill. 
One  pound  of  burned  lime  and  1.35  pounds  of  sulphur  give  a  solution  of 
sulphide  of  calcium  that  will  precipitate  about  one  and  a  half  iK)unds  of 
sOver.  The  hyposulphite  of  lime  once  produced  will  serve  for  years,  as 
more  than  th^  wastage  is  replaced  by  the  use  of  the  sulphide  of  calcium, 
which  turns  into  hyi)08ulphite.  Of  the  diluted  hyiwsulphite  of  soda  or 
lime,  (cold,)  so  much  is  conveyed  into  the  box  containing  the  oi^  as  to 
maintain  a  constant  flow  from  below  the  false  bottom.  The  leach  has  a 
very  sweet  taste  if  silver  is  dissolved  in  it.  It  is  conveyed  into  a  tank, 
and  the  silver  precipitated  by  addition  of  a  sulphide.  No  more  of  the 
sulphide  should  be  used  than  the  exact  quantity  necessary  to  x)recipitate 
the  silver.  This  is  imi)ortant,  because,  after  the  precipitation,  the  solu< 
tion  is  pumped  out  and  used  again  on  the  ore.  If,  then^  a  surplus  of 
the  precipitant  were  in  the  hyposulphite,  it  would  precipitate  silver 
while  in  the  ore,  and  so  much  less  silver  would  be  obtained.  On  the 
other  hand,  when  not  all  the  silver  in  the  leach  is  precipitate<l  by  the 
sulphide,  no  trouble  results.  It  takes,  however,  only  a  little  practice  to 
enable  the  oi)erator  to  neutralize  the  solution  with  ease.  After  the  sul- 
phide has  been  added,  the  solution  must  be  brought  into  rapid  motion 
by  some  kind  of  a  stirrer.  The  sulphide  of  sUver  separates  quickly 
firom  the  clear  liquid.  More  sulphide  of  sodium  is  added ;  and  if  it 
is  observed  that  the  precipitate  appears  whitish,  it  is  a  proof  that 
nearly  all  the  silver  is  precipitated.  This  sign  is,  however,  obtained 
only  from  the  use  of  a  polysulphide  of  sodium  or  calcium. 
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The  precipitated  sulphide  of  silver  is  brought  into  canras  bags  or 
filters,  and  leached  with  warm  or  cold  water  in  order  to  remove  tht 
hyposulphite  of  soda.     The  washing  is  still  more  important  vbei 
hyposulphite  of  lime  serv^es  for  the  extraction.    The  precipitate  is 
placed  under  a  heavy  press  to  get  rid  of  as  much  water  as  possible,  aid 
then  dried  in  a  reverberatory  furnace.     When  dry,  the  heat  is  a  Uttie 
increaseily  whereby  the  sulphur  ignites  and  boms  off  in  a  few  hoon 
After  this,  the  silver  is  ready  to  be  melted  in  a  cracible  with  addim 
of  some  scrap  iron,  without  other  fluxes.    The  iron  takes  np  the  8q1 
phur  left  with  the  silver,  and  forms  a  matt,  which  contains  some  silva. 
and  is  returned  to  the  ore. 

Mr.  Ottocar  Hofmann,  who  introduced  this  process  in  La  Dm, 
Mexico,  uses  iron  retorts  for  the  desulphurization  of  the  silver  sulphide 
for  the  puri>ose  of  regaining  the  sulphur,  which  serves  again  to  prepare 
the  sulphide. 

Stetefeldite  and  other  oxidized  silver  ores,  after  being  chloridized 
and  leached,  without  being  roasted,  maybe  amalgamated  in  pans  if 
preferred. 


CHAPTER  TiXXXVn. 
BBVCKNEB'S   process   for  CHLORIDIZING  SILVER  0E£. 

Thi^  process  has  been  successfully  introduced  into  the  silver  districts 
of  Colorado,  and  a  large  percentage  of  all  the  silver  produced  in  that 
Territory  during  the  last  three  years  has  been  extracted  by  it^  use. 
The  process  has  lately  been  so  much  improved  that  it  offere  decided 
advantages  over  the  old  plan  of  roasting  and  reverberatory  furnaces. 
The  expenses  for  labor  and  fuel  are  thereby  very  considerably  reduced, 
and  the  roasting  is  done  to  greater  jwrfection  and  in  a  shorter  time 
than  in  the  reverberatory.  One  man  can  at  a  time  attend  to  from  six 
to  eight  of  the  furnaces  by  which  tlio  process  is  performed. 

Briickner's  furnace  consists  of  a  cylinder  of  boiler  iron,  lined  in  a  du 
rable  way  with  strongly  braced  brick-work,  and  made  to  revolve  be- 
tween a  tire-box  and  a  flue ;  from  the  fire-box  the  flame  and  air  pa^s 
through  a  pipe  into  the  cylinder,  and  from  there,  together  with  the 
gases  [)roduced  in  roasting,  into  the  condensing  chambers^  from  which 
the  latter  escapes  through  a  smoke-stack. 

A  diai)hragm  made  of  cast-iron  pii)es  is  set  at  an  angle  of  about  fif- 
teen degrees  to  the  axis  of  revolution,  and  extends  diagonally  through 
nearly  the  whole  length  of  the  cylinder,  for  the  purpose  of  moving  the 
ore  from  end  to  end  of  the  cylinder,  thereby  exposing  it  to  the  action 
of  heat  and  atmospheric  air  in  a  very  uniform  manner,  and  i>erforiiiinj; 
mechanically  the  work  of  transferring  the  ore  from  the  cooler  parts 
(nearest  to  the  flue)  to  the  hotter,  (nearest  to  the  fire  bridge,)  and  rkt 
versaj  which  labor,  by  the  old  process,  has  to  be  performed  by  hand 
once  every  hour. 

As  the  partition  does  not  pass  through  the  whole  length  of  the  cylin- 
der, the  latter  is  provided  at  each  end  with  several  flanges,  sot  at  an 
angle  of  about  forty-five  degrees,  for  the  purpose  of  conveying  the  ore 
within  the  reach  of  the  dia[)hragm. 

The  operation  of  the  cylinder  may  be  learned  by  any  person  in  a 
few  days,  and  is  as  follows :  A  charge  of  3,000  pounds  of  silver  on?, 
and  150  to  300  pounds  of  salt,  is  introduced  through  a  man-hole  into 
the  cylinder,  (the  inside  of  which  has  previously  been  heated  to  red 
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beat,)  the  opening  closed,  some  more  fiiel  thrown  into  the  fire-box,  and 
the  cylinder  made  to  revolve  at  one-half  to  one  revolution  per  minute. 
The  fire  in  the  fire-box  is  so  regulated  that  after  one  hour's  time  the  sul- 
phur contained  in  the  ore  commences  to  bum.  Then  the  fire  is  bo  regulated 
that  the  ore  is  kept  all  the  time  at  a  dark  red  heat,  gradually  inei-easing  to 
red  heat.  Very  little  fuel  (and  in  ores  containing  much  sulphur  no  fuel  at 
all)  is  required  until  most  of  the  sulphur  has  been  oxidized )  but  then  some 
more  fud  is  added  in  order  to  gradually  increase  the  temi)emture  of 
the  ore  pulp  to  an  intense  red  heat.  The  pulp  soon  assumes  a  siiongy, 
^^ woolly"  consistency,  in  consequence  of  the  mutual  decomiMisitiou  of 
the  sulphates  (formed  in  roasting)  and  salt,  (chloride  of  sodium,)  and  of 
the  chlorine  gas  being  evolved ;  and  after  one  houi^s  time,  or  as  h<m)u  as 
a  sample  taken  from  the  furnace  evolves  pure  chlorine,  and  no  sulphur- 
oos  smell  can  be  perceived  anv  more,  the  chloridiziug  roasting  is  com- 
pleted. Then  the  nmn-hole  plate  is  removed,  and  wldle  the  cylinder  is 
kept  revolving  the  ore  is  made  to  drop  through  a  grate  into  a  H<;rew  con- 
veyor, which  conveys  it  through  an  iron  trough  kept  cool  froi^  tlic  outside 
by  water.  By  this  mechanical  contrivance,  the  formerly  so  ex|MfnHive, 
tedious,  and  unhealthy  process  of  cooling  the  ore  on  a  large  co<iling 
floor  is  done  away  with,  and  is  performed  to  perfection,  and  without 
anyadditional  labor,  within  fifteen  minutes^  time,  since  the  ore  by  this  pro- 
cess is  by  machineTy  directly  carried  into  the  screen  and  the  Uopi>er 
ready  for  further  treatment. 

Besides  the  last-named  improvements,  the  inventor  ha«  also  made 
some  additional  improvementu  for  the  purpose  of  increasing  the  work- 
ing capacity  of  the  cylinders,  and  to  prevent  at  the  same  time  all  losses 
leBolting  fimn  fine  particles  of  ore  and  volatile  chlorides  from  being 
carried  off  by  the  draught.  It  must  be  borne  in  mind  that  the  greater 
the  quantity  of  atmospl^ric  air  which  comes  into  contact  with  the  heated 
ore  the  quicker  the  feasting  prooess  is  performed. 

The  arrangement  consists  in  the  use  of  a  steam  sucti^Mi  pii)e  set  (in 
the  direction  of  the  draoght)  into  the  flue  between  the  cylinders  and  the 
ccMidensing  chambers;  said  pipe  being  arranged  in  auch  a  manner  that 
the  draught  through  the  fumaoe  is  considerably  increased,  and  all  vol- 
atile matter  condensed  and  collected  at  the  bottom  of  the  cbambers 
provided  for  this  purpose. 

This  furnace  can  be  nsed  for  roasting  any  kind  of  refractory  silver 
ore ;  also  for  desulphuriziug  aoriierous  pyrites  previous  to  chloriuation 
or  smelting ;  for  roasting  ores  of  zinc,  lead,  copper,  &c. ;  also  lor  burn- 
ing cement,  and  for  Uxe  manufacture  of  soda  fixmi  cryolite. 

Particular  pains  have  been  taken  to  construct  ever^-  part  of  the  im- 
proved cylinder  strong  and  solid,  and  in  such  a  manner  tiu^t  all  iuter- 
mptiou  of  the  working  of  the  mill  on  account  of  any  part  getting  out 
of  order  is  avoidcni  as  much  as  possible. 

Additional  particulars  concerning  this  apparatus  are  given  in  section 
S,  of  this  report,  under  the  head  of  Ck>lorado. 


CHAPTEE  LXXXYUL 

THE    BTETEFELDT    FUKKACE. 

This  invention  is  one  of  the  most  important  steps  of  progress  yet 
achieved  in  our  American  silver  metallui*g>' ;  and  its  direct  efl'ects  in 
stimulating  the  production  of  buUioii,  by  reducing  its  cost,  will  be  Mt 
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imiiicdiately.    Already  the  mines  of  many  a  half-abandoned  district  are 
auffiiuMitcd  in  value  and  imiK>rtance  by  the  mere  announcement  of  its 

8UiM?eSS. 

The  loUowingr  description  of  the  Stetefeldt  furnace  is  from  the  i»oies 
of  tlie  iiivtMitor  himself,  and  from  the  records  of  actnal  experienci-  at 
Twin  Kiwr,  lieno,  &c.: 

Since  the  discovery  and  exploration  of  the  numberless  mineral  doiK)^ 
its  ill  the  Western  States  and  Territories,  no  branch  in  metallurgy  ba* 
received  so  much  attention  as  the  process  of  roasting  ores  of  all  dei«crip- 
tious.    One  can  hardly  look  over  a  file  of  mining  jonmals,  or  newspaiiers 
fn>iu  some  mining  district,  without  finding  de8crii>tions  of  new  devk-e* 
for  roaslin;;  ores,  all  of  which  claim  to  surpass  everything  else  in  thb 
line  which  was  known  before.    The  devices  are  as  strange  as  they  are 
many,  and  much  time  and  money  has  been  wasted  to  test  impractirable 
inventions.    Indeed,  the  high  expense  which  the  roasting  in  the  old  w- 
verbenitory  furnace  entails  was  a  strong  inducement  to  invent  some 
chea[>er,  and  at  the  same  time  more  effective,  method.     This  is  especially 
of  importance  where  silver  ores  are  found  which  require  a  chloridizing 
roasting  pivparatory  to  their  amalgamation.    In  such  cases  the  expense 
of  roasting  is  frequently  more  than  one-half  of  the  total  e^i>ense  of  re- 
duction, and  consequently  low-grade  ores  cannot  be  worked  with  a  prr»fit. 
But  in  spite  of  the  necessity  to  adopt  some  improved  and  more  econom- 
ical process  of  roasting,  it  has  been  extremely  difficult  to  introduce  tvo 
inventions,  which  are  based  ui>on  the  most  simple  and  rational  imnci- 
l)les — so  simple,  indeed,  that  it  seems  impossible  to  simplify  them  anv 
moi*e.     I  refer  to  the  Gerstenhofer,  or  Terrace,   furnace,    first  intro- 
duced j»lxmt  six  years  ago  at  Fnul>erg,  and  the  Stetefeldt  furnace, 
invent(Ml  tliree  years  ago  at  Austin,  Nevada,  but  first  introduced  for 
regular  working  at  the  mill  of  the  Nevada  Silver  Mining  Company,  near 
Reno,  N(»va(la,  in  October  of  last  year.    The  nature  of  these  invention!? 
can  be  <*xprcsscd  as  follows: 

GcistcnlK'il'cr  discovered  that  sulphnrets  are  completely  roasteti  "r 
oxi(liz(Ml  if  they  fall  against  a  current  of  hot  air  rising  in  a  shaft,  wliifli 
is  filled  Willi  slielves,  so  as  to  check  and  retartl  the  fall  of  the  ore  i»arn- 
cles  at  certain  intervals. 

Steteleldt  discoveretl  that  silver  ores,  no  matter  in  what  conibinatioa 
the  silvc^r  occurs,  mixed  with  salt  are  completely  chloridizetl  if  thrv 
fall  against  a  current  of  hot  air,  rising  in  ji  shaft  \Wth  no  obstructions 
whatever  to  check  or  retard  tlu*  fall  of  the  ore  particles. 

It  is  }i  mutter  of  course  that  in  both  cases  a  certain  degi*eo  of  fineness 
is  recpiired  for  the  ore  to  be  treated,  and  that  a  much  coarser  material 
can  be  successfully  roasted  in  the  Gerstenhofer  furnace  than  in  Stete- 
feldt's. 

1  do  not  intend  to  enter  here  into  a  detailed  description  of  the  Ger- 
stenlKifiT  furnace,  since  that  invention  has  been  frequently  laid  befor*' 
the  ]mblic  in  several  mining  |)apers;  but, I  will  merely  conipare  it  with 
the  8tetefeldt  furnace,  and  i)oint  out  the  distinctions  of  the  two  inven- 
tions. 

As  a  cheap  chloridizing  roasting  is  a  vital  question  for  the  industry  of 
silver  mining  in  this  country,  it  is  evident  that  Stetefehlt's  discovery  far 
surpasses  tliiit  of  Gerstenhiifer  in  importance.  But  the  questiou  arist^s 
wlu»ther  the  former,  as  constructed  by  Gerstenhofer,  cannot  be  used  a> 
well  for  chloridizing  as  for  desulphurizing  roasting.  Experience  :in- 
swers.  No. 

In  the  Gerstenhofer  furnace  only  such  ores  can  be  successfully  tn^attKl 
which,  at  a  red  heat  during  roasting,  have  no  tendency  to  sinter  or 
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OoTiatruction  of  ihe  fiimaee  at  R«no. — ^The  accompanying  drawiag 
give  a  correct  idea  of  tbe  coDStrDCtion  of  the  famaoe  at  Jimo : 

A,  shaft  throagh  which  tbe  ore  falls. 

B,  top  of  shaft  apon  which  the  feeding  machine  is  arranged. 
G,  damper,  which  is  inserted  when  the  screens  of  the  feeding  mi 

ery  are  exchanged. 

■g 
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D,  door  through  which  theroasted  ore  is  discharged apon  the  cooling 
'_  floor. 
"^      E,  fire-place. 

F,  flue  throagh  which  the  gases  escape  near  the  top  of  the  shaft 
^      G,  triongalar  floe-bridges,  of  castriron. 

~      H,  grate  of  cast-iron  plates,  forming  the  bottom  of  flue  F,  allowing 
the  dust,  a  small  part  of  which  settles  here,  to  drop  into  the  diamber  L 

K,  discharge  door. 

L,  fire-place  which  heats  the  lower  part  of  flue  F,  and  roasts  the  dust. 

M,  canal  connecting  with  dust-chamber. 

Ny  discbarge  door. 

0.  dust-chamber. 

The  main  dust-cbamber  of  the  furnace  at  Beno  is  24  feet  long,  8  feet 
wide,  and  10  feet  high.  From  there  the  gases  pass  under  a  dry  Idln,  ^ 
feet  long  and  7  feet  wide.  The  two  flues  under  the  dry  kiln  are  3  feet 
wide  and  4  feet  high.  A  flue,  3  feet  4  inches  wide  and  4  feet  6  inches 
highj  and  about  180  feet  long,  leads  firom  thedry  kiln  to  an  iron  chimney 
of  2  feet  6  inches  diameter  on  a  hill-side.  The  top  of  the  chimney  rises 
about  40  feet  above  the  top  of  the  fbmace. 

The  fire-places  and  arches  are  built  of  the  best  fire-brick,  the  rest  of 
common  brick.  All  the  walls  are  built  double,  with  a  space  between. 
The  famace  is  well  anchored  with  iron  rails  and  X-inch  rods. 

The  following  changes  are  contemplated  in  the  construction  of  the 
furnace: 

1.  The  use  of  oxide  of  carbon  as  fbel;  the  gas  to  be  made  out  of  char- 
coal in  generators.  The  construction  adopted  for  the  latter  will  be  sim- 
Hbt  to  that  of  the  copper-refining  furnace  at  Mansfeld,  Prussia.  In  this 
way  a  much  more  uniform  heat  can  be  obtained  than  by  using  wood,  and 
labor  will  be  saved,  as  the  generators  have  to  be  charged  only  every 
three  or  four  hours.  Where  wood  must  be  hauled  a  considerable  dis- 
tance, charcoal  will  be  even  a  cheaper  fuel  than  wood. 

2.  The  chamber  I  will  be  abandoned,  and  the  flue  F  brought  down 
directly  on  the  side,  B  B,  (see  ground  plan,)  of  the  shaft. 

3.  A  more  extensive  system  of  dust-chambers  will  be  connected  with 
the  furnace. 

Manipulation, — ^The  ore  is  mixed  with  the  necessary  amount  of  salt  on 
the  dry  kiln,  and  crushed  by  a  dry  crushing  battery  through  a  No.  40 
wire  screen.  A  conveyor  ts^es  the  pulp  to  a  revolving  screen,  to  keep 
g  out  coarse  particles,  which  may  be  caused  by  the  breaking  of  a  battery 
I  floreen.  The  screened  pulp  is  then  taken  by  an  elevator  to  the  top  of  the 
«  ftamace  and  discharged  into  a  bin,  which  keeps  the  hopper  of  the  feeding 
•   machine  filled. 

»  The  fire  is  kept  in  all  the  fire-places  as  uniform  as  possible,  and  such 
I  m  degree  of  heat  is  maintained  that  the  roasted  ore  at  the  bottom  of  the 
\  Vbaft  is  red-hot,  but  does  not  sinter  or  stick  together.  The  ore  is  dis- 
charged when  a  charge  of  1,000  pounds  to  a  ton  has  accumulated,  and 
cooled  in  the  usual  manner.  At  the  same  time,  roasted  ore  is  discharged 
fhrough  the  door  N,  where  most  of  the  dust  settles,  which  is  roasted 
bvthe  fire-place  L. 

vhemical  process  in  the  Stetefeldt  furnace. — Kustel  describes  the  chem- 
ical proceecuDgs  of  the  chlorination  in  the  Stetefeldt  furnace  as  follows: 

'^At  the  first  glance,  it  would  seem  that,  considering  the  short  time  of 
two  seconds,  in  which  Uie  falling  ore  is  exposed  to  the  flame,  a  perfect 
«lilorination  could  not  take  place,  especially  if  compared  with  the  known 
ftcts  apparent  in  the  common  roasting  furnace— that  is,  that  sulphurous 
add  is  first  formed  under  influence  of  a  dark-red  heat,  by  aid  of  the 

H.  Ex.  Doc.  207 48 
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oxygen  of  the  air,  while  the  metal,  deprived  of  its  salphory  beconies  u 
oxide.    The  oxygen  of  the  air  and  of  the  oxide  act  on  the  sulphmoK 
acid,  converting  it  into  sulphuric  acid,  which  again  combines  with  ik   \ 
metal  oxide  to  a  sulphate.    The  sulphate  reacts  now  on  the  saltySectkg 
the  chlorine  free,  and  the  formation  of  chloiides  begins. 

^<  This  reaction  and  transformation  requires  time,  which  is  not  oAari 
in  Stetefeldt's  furnace,  but  the  chlorination  is  effected  nevertheleu,  and 
very  perfectly,  with  less  salt  and  in  a  few  seconds.     The  chemical  aetioB 
in  Stetefeldt's  furnace  is  as  follows :  As  soon  as  the  ore  enters  the  fiir- 
nace  each  sulphuret  particle  ignites,  being  surrounded  by  a  glowing 
atmosphere,  evolving  at  the  same  time  sulphur,  which,  in  pre9enee<tf 
atmospheric  air  entering  uudecomposed  through  the  grates,  is  coDTerted 
into  suli>hurous  acid,  and  the  metal  into  an  oxide.     In  contact  with  ore 
particles  and  oxygen  the  sulphurous  acid  becomes  sulphuric  acid.   Thi» 
acid  does  not  combine  with  the  metal  oxide  to  a  sulphate,  as  is  the  casa 
in  a  common  furnace;  or  if  so,  only  to  an  insignificant  degree,  onar 
count  of  the  temperature,  which,  nearly  from  the  start,  is  too  high.  The 
sulphuric  acid,  therefore,  turns  its  force  directly  against  the  gloving 
salt  particles,  setting  free  the  chlorine.    All  these  reactions  are,  80  to 
say,  in  statu  nascentL    From  the  burning  fuel  steam  is  present  among 
the  gases,  giving  rise  to  the  formation  of  hydrochloric  acid.    ThLs  hy- 
drochloric acid  not  only  originates  directly  by  decomposition  of  the  salt 
but  also  from  the  chlorides  of  the  base  metals,  which  are  formed  in  the 
npi)er  part  of  the  furnace,  and  again  decomiK>sed  to  oxides  and  hydro- 
chloric acid  in  passing  through  the  hot  flame.    The  whole  spsuse  ot 
the  furnace  is  then  filled  with  glowing  gases  of  chlorine,  hydrochlock 
acid,  sulphuric  acid,  sulphurous  acid,  oxygen,  steam  and  volatile  luise 
metal  chlorides :  all  of  them  acting  on  the  sulphurets  and  oxides  with 
great  energy.    The  chlorine  decomposes  the  sulphurets  directly,  form- 
ing chloride  of  metal  and  chloride  of  sul])hur.    It  decomposers  and  com- 
bines also  with  oxides  and  sulphates.    The  hydrochloric  acid  does  the 
same.    The  sulphuric  acid  deconiiwses  tlie  sjilt  and  oxidizes  the  snlpha 
rets,  while  the  oxygen  creates  sulphurous  and  sulphuric  acid  and  oxides. 
The  red-hot  ore  falls  down,  and,  accumulating,  continues  evohing  gaa«es 
of  chlorine,  &c. 

"Considering  now  a  minute  particle  of  ore  (for  only  as  such,  not  as  a 
mass,  can  the  ore  be  considei^ed  in  falling)  in  a  red-iiot  state  being  at- 
tacked contemporaneously  by  all  those  ga,ses  which  have  li'ee  aeces? 
from  all  sides :  the  principle  of  the  Stetefeldt  furnace  is,  that  the 
cliloridizing  result  must  be  effected  before  the  particle  reaches  the  floor. 
The  dust  which  passes  the  flame  of  the  small  tire-place  is  even  in  a 
better  condition  for  chlorination,  being  surrounded  and  acted  upon 
longer  by  all  the  chloridizing  gases  which  are  formed  in  the  main 
shaft." 

Practical  results  of  the  Stetefeldt  furnace  in  chlorination. — A  great  num- 
ber of  tests  were  made  during  the  first  weeks  of  nmning  the  furnace  a: 
Eeno.  Between  88  and  92J  per  cent,  of  the  silver  contained  in  the  ore 
was  found  to  be  cliloridizecl,  all  of  which  is  easily  extracted  in  amalp 
mation.  The  roasted  dust  discharged  through  the  door  N  is  generally 
one  per  cent,  better  cliloridized  than  the  ore  discharged  from  tbe  main 
shaft.  With  an  improved  system  of  firing,  the  chlorination  shonJd 
never  be  less  than  90,  and  we  have  no  doubt  that  much  higher  fi^re? 
will  be  obtained.  Only  very  skilled  roasters  achieve  such  results  m 
the  reverberatory  furnace.  With  ordinary  care,  a  charge  cannot  he 
burned  in  the  Stetefeldt  furnace,  and  the  roasted  pulp  is  in  a  splendid 
condition  for  barrel  amalgamation,  as  it  contains  no  lumps  or  sintend 
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matter.  Ores  of  the  most  Tarioiis  diaractera  have  been  roasted  with 
equal  success.  Even  ore  containing  nothing  bat  silver-bearing  gsilena 
was  treated  without  any  difficulty.  In  this  respect  the  furnace  is  a^imir- 
ably  adapted  to  roast  ores  with  large  amounts  of  antimonial  and  lead- 
beiuring  minerals. 

Amount  of  salt — ^In  reverberatory  furnaces  ten  per  cent,  of  salt  is  gen- 
erally used.  This  amount  may  be  safely  reduced  to  six  per  cenn  for 
very  rich  ores,  and  to  three  and  four  per  cent,  for  low  grade  ores,  in  the 
Stetefeldt  furnace.  No  experiments  have  as  yet  been  made  to  deter- 
mine if  this  percentage  can  be  reduced  still  more.  The  difference  in 
fhe  percentage  necessary  is  explained  by  the  fact  that  in  the  Stete- 
Uddt  furnace  all  the  salt  is  decomposed  and  utilized,  while  in  the  rever- 
beratory furnace  a  large  percentage  remains  in  lumx)s  and  entirely  un- 
dianged. 

JPueL — ^The  amount  of  fuel  necessary  to  heat  the  shaft  depends  very 
much  upon  the  character  of  the  ore.  The  more  sulphurets  an  ore  con- 
tains the  less  fuel  is  required  to  roast  it.  The  furnace  in  Beno  uses 
on  an  average  about  two  cords  in  twenty-four  hours.  With  this  amount 
between  12  and  15  tons  of  ore  are  roasted  dail3*,  which  is  as  much  as  the 
battery  crushes.  But  the  same  fuel  would  just  as  well  roast  20  tons 
of  mamly  sulphuret  ores,  which  increase  the  heat  in  the  shaft  when  in- 
teoduced  in  larger  quantities.  How  many  bushels  of  charcoal  a  fur- 
nace with  gas  generators  would  require  we  are  not  able  to  estimate  reli- 
ably at  present ;  but  for  most  localities  in  Nevada  chiurcoal  will  be  as 
cheap  if  not  cheaper  than  wood. 

Labor, — ^At  the  mill  in  Beno  eight  men  are  employed  to  run  the  fur- 
nace. Of  these  three  are  firemen,  three  discharge  and  cool  the  roasted 
ore,  and  two  watch  the  feeding  and  elevating  machinery.  If  gas  gener- 
ation with  charcoal  is  used,  the  labor  of  three  men  can  be  saved,  and 
tbe  two  men  who  watch  the  feeding  machinery  can  very  well  charge  the 
generator  shafts.  In  this  way  only  fiw  men  will  be  required  to  run  the 
ftunace.  Taking  these  facts  in  consideration,  it  is  easy  to  estimate  how 
much  the  Stetefeldt  furnace  cheapens  the  expense  of  roasting.  In  a 
mill  of  20  tons  capacity,  in  twenty -four  hours,  at  least  ten  reverberatory 
fomaces  would  be  required.  The  labor  needed  in  twenty-four  hours  is, 
2  carmen,  2  pulp-coolers,  2  oremen,  ^  roasters ;  total,  36  men ;  fuel,  at 
least  10  cords  of  wood  in  twenty-four  hours ;  salt,  10  per  cent,  or  4,000 
pounds.  In  the  Stetefeldt  furnace  these  20  tons  are  roasted  with  8  men, 
(or  5  men  if  charcoal  is  used  as  fuel,)  2  cords  of  wood,  and  2,000 

Eounds  of  salt;  saving  by  use  of  Stetefeldt  furnace,  every  twenty-four 
ours,  28  men,  (now,  and  31  men  with  charcoal  furnaces,)  8  cords  of 
wood,  2,000  pounds  of  salt.  Besides  this,  the  original  cost  of  the 
Stetefeldt  furnace  is  less  than  that  of  a  corresponding  number  in  capa- 
city of  reverberatory  furnaces.  It  requires  less  repairing  and  does  bet- 
ter work.  I  may  mention,  furthermore,  an  experiment  made  in  Beno 
to  try  the  capacity  of  the  furnace.  One  ton  of  pulp  was  accumulated 
and  put  through  ^e  furnace  in  thirty  minutes,  indicating  the  furnace 
to  have  a  capacity  of  48  tons  in  twenty-four  hours.  Ninety-one  per  cent. 
of  the  roasted  ore  was  found  to  be  chloridized. 
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CHAPTER  TiXXXTX, 

ELECTRICITY  APPLIED   TO  METAL.LUBOT. 

The  following  article  from  tho  San  Francisco  Mining  and  ScknHjk 
Pr&M  of  May  22,  1869,  gives  an  account  of  varions  so-ccdled  electnc.ar 
electro-magnetic  processes  for  the  reduction  of  ores.    On  the  pnctia- 
bility  of  such  methods  I  must  decline  to  express  an  opinion.    A8lha\-« 
already  hinted  in  six'aking  of  the  supposed  effects  of  electricity  in  or 
dei)08its,*  there  is  no  imrticular  distinction  between  electrical  reactioes. 
in  which  a  metal  is  reduced,  at  the  cost  of  a  chemical  decompoeitioQ 
and  so-calliHl  ordinary-  chemical  precipitates.    The  precipitation  of  oo^ 
per  from  solution  by  means  of  metiillic  iron  and  its  galvanic  depodtioa 
in  electroplating,  are  l>oth  acconling  to  chemical  equivalents.    Indeed, 
electrical  decomiK>sitions  have  given  the  foundation  for  the  mwlemsrs^ 
tem  of  chemiC'al  equivalents.    A  good  many  so-called  galvanic  or  ekf 
trie  metallurgical  effects,  such  as  the  reactions  of  sodiam  amalgam,  of 
magistral  in  the  patio,  and  of  vitriol  and  salt  in  the  pan  amalgamation, 
might  as  well  be  called  chemical.    The  use  of  the  more  obscure  nuM 
only  misleads  the  practical  operator,  who,  believing  in  some  mysteriott 
catalytic  influence,  does  not  employ  sufficient  quantities  of  his  reagats. 
and  obtains,  in  consequence,  imperfect  results.    The  convertibility  of 
chemical  activity  into  galvanic  currents  does  not,  it  seems  to  me,  ofin 
any  theoretical  gain  in  economy.    The  consumption  of  chemicals  is  fflli 
necessary,    lint  the  case  is  different  when  magneto-electric  machines 
are  used!!    These  promise  at  least  a  conversion  of  mechanical  force  into 
chemical  activity,  and  the  question  whether  this  conversion  would  be 
practically  profitable  is  well  worthy  of  consideration.    Mechanical  force 
C4in  be  gained  in  so  many  ways,  and  applie<l  to  so  many  other  purpoee$, 
that  its  auxiliary  use  in  this  I'esiwct  might  become^  under  vsome  circuio 
stances,  a  great  eeononiy.    I  am  4iot  very  sanguine  as  to  its  i)reseiiT  ap- 
plication ;*  but  tlu»  idea  deserves  mention,  if  only  Jis  a  new  and  ingenious 
detluetion  fn)ni  the  modern  theory  of  the  eoiTelations  of  force.    Thofo! 
lowing  is  the  artieU^  i-<'ferred  to : 

'*The  working  of  or<»s  of  silver  and  other  metals  by  the  aid  of  elec 
trieity  was  probably  first  proposed  by  Professor  Bequerel,  who  devoted 
a  number  of  years  to  (experimenting  on  the  subject,  without  nttainiDg. 
however,  any  really  pr.u'tieal  results,  so  far  as  concerned  economy.  Ac 
eonling  to  his  plan  the  on^s  were  first  subjected  to  roasting,  in  onltrt'^ 
convert  the  metals  to  l>e  extracted — which  were  mostly  in  the  state  of 
sulphurets — into  chlorides  and  sulphates.  These  products  were  then 
dissolved,  the  former  in  a  solution  of  chloride  of  sodium,  and  the  lattw 
in  water,  whereupon  the  liquids  thus  obtained  were  resi>ectively  placed 
in  vessels  containing  plates  of  copper,  tinned  iron,  or  prepareil  carlwiu 
which  si^rved  as  negative  electrodes,  and  porous  cups  tilled  with  a  si>la 
tion  of  chloride  of  sodium,  and  containing  the  positive  metal,  consisting 
of  pieces  of  either  zinc,  iron,  or  lead  were  introduced  to  complete  tht 
voltaic  combination.  To  establish  the  electric  circuit  the  negative  elec- 
trode of  one  api»aratus  was  then,  by  means  of  a  wire  or  otherwise, 
brought  in  metallic  contact  with  the  positive  electrode  of  the  other,  &o^ 
and  upon  the  last  eonni^etion  being  nmde  the  reduction  of  the  metals 
held  in  solution  ensued.  This  process,  which  was  especially  intended 
for  tho  beneficiating  of  silver  ore,  was  finally  abandoned  because  the 
percentage  of  metal  obtained  from  th<»  ore  was  far  less  than  that  yieldeii 

" —  _  ^^— 

*  Part  m,  Chap.  LXU  of  this  report. 
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BVeiberg  process  of  amalgamatioii,  with  which  it  also  compared 

ably  regarding  expense. 

s  whole  subject  assumed  a  new  phase  when,  about  ten  years  ago, 

attempts  were  made  in  this  country  to  apply  the  electric  current 

to  the  ore  without  previous  roasting.  ^  These  attempts  were 
y  suggested  by  the  property  possessed  by  metallic  sulphurets  of 
ing  electricity.  If  in  a  solution  of  chloride  of  sodium  snlphu- 
ilver  are  brought  in  contact  with  the  positive  electrode  of  a  gal- 
littery,  they  are  decomposed,  chloride  of  silver  is  formed  and  dis- 
and  from  it  metallic  silver  is  thrown  down  upon  the  negative 
e.  This  process  is  materially  aided  by  the  presence  of  chloride 
er,  produced  either  by  the  mutual  decomposition  of  sulphate  of 
»nd  chloride  of  sodium,  or  by  the  electrolytic  action  between  a 

of  chloride  of  sodium  and  a  positive  electrode  of  copper. 
)ems  Mr.  John  Scott,  of  San  Francisco,  was  the  first  who  under- 
mes  of  trials  to  test  the  practicability  of  subjecting  silver  ores, 
:  in  a  solution  of  chloride  of  sodium  and  salts  of  copper,  to  the 
>f  voltaic  electricity.  Others,  more  or  less  conscious  of  the 
ud  the  scientific  principles  involved,  stepped  fh>m  time  to  time  in 
e,  failed,  and  returned  to  their  legitimate  callings,  until  several 
ago  public  attention  was  anew,  and  in  a  higher  degree  than  ever 
Irawn  to  the  subject  by  an  exnibition  of  experiments  on  an  ex- 
scale  by  Messrs.  A.  L.  Nolf  and  F.  L.  A.  Pioche.  Their  process, 
icly  shown,  is  substantially  as  follows :  They  immerse  the  ore, 
cilverized,  in  a  solution  of  chloride  of  sodium  and  sulphate  of 
contained  in  a  wooden  vat,  the  inner  sides  of  which  are,  to  within 
ight  inches  firom  the  bottom,  lin^  with  sheet  copper.  In  the 
•f  the  vat  is  an  upright  shaft,  to  which  arms  or  stirrers  are  at- 
which  are  also  covemi  with  sheet  copper,  and  extend  downward 
igh  to  be  in  contact  with  a  layer  of  quicksilver  resting  on  the 
This  quicksilver,  and  through  it  the  arms  or  stirrers,  are  oon- 
idth  the  negative  pole  of  a  powerful  galvanic  battery,  while  the 
ining  of  the  vat  is  connected  with  the  positive  pole.  To  allow 
oduction  of  steam,  the'  vat  is  provided  with  a  well-fitting  cover. 

the  operation  the  shaft  is  revolved  by  power  derived  fh>m  a 
beam-engine,  and  thus  tlie  ore  pulp  is  kept  in  agitation,  so  that 
ides  of  sulpnurets  contained  therein  may  successively  be  thrown 
bct  with  the  positive  electrode,  in  order  to  become  decomposed. 
7  it  must  be  borne  in  mind  that  in  the  application  of  electricity 
reatment  of  ores  containing  sulphurets,  and  such  other  metal- 
minerals  as  must  be  decomiK>sed  before  their  constituent  ele- 
an  combine  to  salts  capable  of  forming  electrolytes,  fW)m  which 
nay  be  reduce<l,  it  is  a  necessary  condition  for  the  success  of  the 
m  that  each  particle  of  such  minerals  be  not  only  brought  in 
with  the  iH>8itive  electrode,  but  also  kept  in  contact  with  the 
itil  it  is  decomiK)sed. 

)  condition,  it  is  evident,  cannot  be  complied  with  by  a  more  agi* 
f  the  ore  pulp  between  electrodes  placed  vertically,  or  otherwise 
igcd  that  a  contact  between  encli  particle  of  sulpliuret  and  the 
\  l>ole-plate  is  in  great  measure  but  a  matter  of  chance,  and  gcn- 
f  but  momentary  duration ;  unless  the  oi>cration  be  contiuucnl 
indefinite  length  of  time — or,  indec<l,  the  chemical  ingrodientJi 
o  the  ore  pulp  be  of  such  kind  and  quantity  that  the  intendtni 
rould  almost  as  well  be  reached  without  the  application  of  olec- 

invention  by  Dr.  A.  F.  W.  Parts,  of  Oakland,  for  which  a  United 
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States  patent  has  lately  been  granted,  is  intended  to  meet  the  reqmit 
ment  above  referred  to,  and  thereby  render  practicable  a  new  meuIlQr 
gieal  process  which  may  yet  be  destined  to  pla^'  a  conspicuons  partis 
our  mining  industry.  The  apparatus  which  he  employs  may  be  bridj 
described  as  follows: 

^^A  cylindrical  wooden  vessel,  about  6  feet  long  and  4  feet  in  diameter.} 
segment  of  whicli,  amounting  to  nearly  one-third  of  its  periphery,  is  mis*- 
ing,  is  horizontally  so  susi>ended  on  two  gudgeons  fastened  to  its  sides  Ia 
the  line  of  its  axis  that  the  opening  left  by  the  missing  segment  is  od  top. 
This  opening  is  provided  ^nth  lids  which  are  clostd  during  the  operation. 
Lengthwise  through  one  of  the  gudgeons  is  bored  a  hole,  just  wifk 
enough  to  allow  a  steam  pii^e,  which  in  the  vessel  is  bent  downward,  to 
pass  through  it  and  remain  in  place  when  the  gudgeon  is  turned.  The 
bearings  in  which  the  gudgeons  rest  are  supported  by  pieces  of  timber, 
between  which  thick  plates  of  glass  are  inserted,  to  prevent  loss  of  elec- 
tricity by  "leakage.''  The  inner  periphery  of  the  vessel  is,  up  to  the 
height  of  its  axis,  lined  with  a  sheet  of  copper,  which  forms  the  positire 
electrode,  and  is,  by  means  of  wire  which  passes  through  the  side  of  the 
vessel,  brought  in  metallic  connection  with  one  of  the  gudgeons,  ^ght 
or  ten  inches  from  the  i)eriphery,  below  the  axis  of  the  vessel  and  par- 
allel with  the  same,  a  number  of  tubes  of  brass  or  copper  about  tvo 
inches  in  diameter  are  placed  in  a  segmental  row  a  few  inches  from  eadi 
other,  resting  at  one  end  of  the  vessel  upon  a  wooden,  and  at  the  other 
u|)on  a  metallic  sup[>ort  These  tubes  constitute  the  negative  electrode, 
and  are,  by  means  of  a  wire  attached  to  the  metallic  supi)ort,  and  vhidi 
passes  through  the  side  of  the  vessel,  brought  in  metallic  connectioa 
with  the  other  gudgeon.  Upon  either  gudgeon  rests  the  end  of  a  flat 
spring,  and  to  these  springs  the  resiKjctive  poles  wii'e  of  a  galvanic  bat- 
tery, or  some  other  generator  of  dynamic  electricity,  are  fastened. 

"  Having  thus  given  an  outline  of  the  principal  features  of  the  apjo- 
ratua,  we  will  proceed  to  give  a  brief  description  of  the  manner  in  which 
argentiferous  ores  are  worked  by  its  means. 

**The  cylindrical  vessel  is,  to  about  one-third  of  its  capacity,  filled  with 
a  solution  of  chloride  of  sodium,  to  which  pulverized  ore  is" added  uatll 
the  miiss  forms  an  easily-tlowiug  i)uli).  By  power  applieil  to  a  crauk 
fa,steued  vertically  upon  one  of  the  gudgeons,  the  vessel  is  put  in  aduw 
swinging  motion,  the  crank  alternately  deiiecting  from  40  to  50  degret-i 
either  way  from  its  vertical  position.  This  motion  is  intended  to  pit- 
vent  the  earthy  portion  of  the  ore  from  settling,  and  at  the  same  tim^ 
to  facilitate  the  sinking  of  all  heavier  particles,  (suli)hurets,  &c.,)  auu 
their  concentration  upon  the  positive  pole-plate,  where  they  collect  in  a 
layer,  which  is  kept  agitated  just  enough  to  insure  the  constant  forming 
of  new  points  of  contact  with  the  pole-plate.  The  electric  connectioa 
being  made  as  above  stated,  and  steam  being  turned  on,  a  vigorous 
electrolytic  action  ensues.  Water  and  chloride  of  sodium  are  decom- 
posed, oxygen  and  chlorine  are  disengaged  at  the  positive  electroile,  auJ 
ready  to  enter  into  the  new  combinations  they  ett'ect,  under  the  influ- 
ence of  the  electro-current,  the  decomposition  of  the  sulphurets  and 
other  metalliferous  compounds  resting  upon  the  positive  pole-plate, 
while  they  also  attack  the  plate  itself,  forming  with  the  material  thei\-t»i 
oxychloride  of  copi>er,  which  in  turn  aids  in  the  formation  of  chloiido 
of  silver.  The  latter  dissolves  in  the  solution  of  chloride  of  smlium 
present,  and  from  it  metallic  silver  is  reduced  and  deposited  \i[you  ihc 
tubes  constituting  the  negative  electrode.  As  the  silver  thus  ivthic-ed 
is  apt  to  be  in  a  loose,  liocculent,  or  spongy  state,  the  tubes  must  he 
amalgamated  with  mercury  to  better  insure  its  adhesion  and  collectiou. 
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malgamation  mast  from  timo  to  time  be  renewed,  which  may 
plished  by  merely  dropping  some  mercary  into  the  vessel;  be- 
coming in  contact  with  the  positive  pole-plate  the  mercury  is 
,  whereupon  it  is  reduced  again  to  its  metallic  state,  and  depos- 
ther  with  the  silver.  The  form  of  tubes  was  chosen  for  the 
electrode  on  account  of  the  large  surface  which  they  afford,  and 
;y  with  which  they  are  remov^  and  stripi)ed  of  the  adhering 

If,  under  circumstances,  it  should,  however,  be  deemed  prefer* 
nploy  a  layer  of  quicksilver  in  their  stead,  the  same  may  be 

a  flat  vessel,  the  negative  x)ole-wire  dipped  into  it,  and  the 
(pended  in  the  liquid.  An  addition  of  sulphate  of  copper  to 
lip  quickens  the  operation,  but  is  not  essential  for  its  success, 
ive  pole-plate  being  dissolved  in  proportion  nearly  equivalent 
"^er  reduced  {u  e.  about  32,108)  must,  from  time  to  time,  be  re- 
Do  this  end  the  remaining  portion  of  the  plate  need  not  be  re- 
beini;  necessary  only  to  cover  the  spots  where  the  metal  has  dis- 
with  patches  of  copper  fastened  to  the  vessel  with  copper  nails, 
bove-described  apparatus  is  also  to  be  employed  for  theextrac- 
Id  from  auriferous  pyrites ;  but  if  so  employed,  a  positive  elec- 
ron  or  carbon  (slabs  of  Bunsen  coke  or  of  graphite)  is  substi- 
that  of  copper.    The  same  change  becomes  necessary  in  the 

of  sulphurets  and  other  ores  of  copper,  in  which  also  solid 
»pper  in  place  of  tubes  are  used  as  negative  electrodes.  Ac- 
)  the  character  of  the  ores,  an  alkaline  sulphate  or  nitrate,  or 
»f  iron,  may  sometimes  advantageously  be  substituted  for  chlo- 
dium,  or  used  in  connection  therewith. 
»ons  of  economy,  the  employment  of  galvanic  batteries  is  ad- 
uly  in  the  working  of  ores  of  silver ;  for  other  ores,  magneto- 
achiues  mast  be  used  in  their  stead,  so  that,  in  generating  the 
rces  required,  carbon  may  l)e  consumed  in  place  of  zinc" 


APPENDIX. 

PBODUOTION  OF  QXHOKSILVEB. 

duction  of  quicksilver  during  the  year  1869,  was  as  follow : 


Months. 

New  Almaden. 

New  Idria. 

Redington.* 

Other  minee.* 

Flasks. 
1,550 
1,600 
2,005 
1,500 
1,400 
1,203 
1,400 
1,340 
750 
950 
1,000 
2,200 

Flasks, 

876 

329 

1,148 

1.137 

478 

1,296 

1,155 

650 

752 

701 

815 

978 

Flasks. 

Flasks. 

. 

■».••* ••«« •««• 

16.898 

10, 315 

5,500 

1,000 

*  Betanis  for  months  not  ^ven.    Prodact  for  the  year  esUmated. 
a :  33,713  flasks,  at  76^  pounds,  or  2,579,044  pounds. 

ng  a  very  small  production  compared  with  the  ordinary  de- 
price  of  quicksilver  has  in  consequence  somewhat  ad^9>s^^^^^ 
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l]lii4Miir  llaio»--dlMinr«txt»  188B »••••••«..  tBi^UB^MS^III 

An  m&iw  of  FtaVL  (Ooxo  Fmoo  Fdtal,)— 15ff  t»  1MB 9»ein,O0lLlll 

AnmiDMof  CiiUteiii*--1848  to  1869 9«O0lLfli 

AniiiiD«ofNeTadft-in0tDl889 ns^M^M 

AUbIum  of  ll0BliB% IdalMH-18tt to  1860 i6l«Mi 

AH  miiiM  of  Ckilond%  Aziioii%  Now  MoiiecH-Uai  to  1800 ^mjm 

AHmiiiMof  A]iifeali%Now2eilaiid-tol8ar.. • • 18l»ill^« 

SECEZFTB  OF  TSBATOKB  AT  SAK  FBAUdSCXX 

The  ibDowing  taUes  oomprisB  fhe  leee^ite  of  eoined  and 
tzwBoieB  ihmi  the  iiitfiiior  and  ooaitwiaey  tfarooi^  Wella^  Itego  *  Ob 
and  Paciflc  Unioii  Bzmess  Oompaaj,  dniiig'  the  yeavs  1887,  IM 
and  1809.  The  Padfie  union  Bqueaa  Company  went  out  of  mrtrtMfl 
on  fhe  lafc  of  Deoembery.l80B|  fhe  amoonti  m  Oetdber  and  JSanmM 
of  that  year  havinif  been  oatlinatodt 
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Tei 


1667. 

Uncoined. 

Coined. 

TotaL 

$3,077,269 
2,263.155 
2,719,436 
3,943.605 
3,521.435 
3,4(S,576 
3,701,611 
3,736,035 
3,101,754 
3,082,637 
S,  968, 419 
1,998,695 

>439,!G4 
265,^7 
381,876 
246,910 
250,354 
273,403 
291,524 
209,890 
185,920 
307,219 
253,203 
313,202 

3,993,135 
3,945,938 
3,287,674 

3,369,856 

2,341,897 

37,678,627 

3,348,682 

40,927,309 

IS68. 

43,310,366 
2.1.HM9 

2,525,708 
2,981,914 
3,159.169 
3,679,819 
3,526,193 
3,446,795 
3,678,520 
3,119,847 
2,956,825 
2,989,667 

(338,441 
405,178 
239,446 
564,433 
Srt9,443 
226.045 
46.5,383 
304,183 
416,763 
462.515 
417,648 
040,957 

13.648,607 
2,1159,627 
2,765,154 

3,905,861 

4,995,263 

3,630.624 

36,429,a«2 

4,726,633 

1969. 

12,345,975 

2,441,174 
3,095,613 
S,6H1,403 
2,699,892 
2,755,117 
2,563,0eS 
4,  365,  423 
4,456,M3 
1,847, 177 
2,284,010 
2,379,677 

$660,888 
770,602 
840.920 
628,891 
826,178 
559,982 
539,467 
649,991 
785,096 
730,115 
758,554 
700,120 

3,015,414 
3,241,099 
2,577,292 
3,04.1.464 
3,079,797 

21»,00S,449 

8,450,804 
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1887. 


UncoinodL 


Total 


Jamiaiy... 
Huoh 

June 

Jnlj 

September. 
October... 
November . 
Deoember  > 


Total. 


Jmumy. 
Febmaiy 
lUrah... 

«:::: 

Jane 


Angoat 

September. 
Oetober ... 
November . 
December. 


Total. 


Jaimary. .. 
February.. 
March 

^ril 

May 

Jnne , 

July 

August 

September 

October  . . 

November . 

December  , 

Total.. 


1868. 


1869. 


90S,  918 
90S,S60 
S87,478 

314,408 
308,861 
968,188 
937,087 
983,788 
954,881 
168,873 


3^013,386 


888,883 


836,004 
963,307 
858,018 
953,368 
949,564 
947,979 
935,451 
919,764 
919,986 


9,888,781 


$175, 078 
203,349 
274,393 
962,957 
235,109 
246,988 
279,857 
227,075 
192.034 
201,825 
140,737 
128,000 

2,567,402 


$186,707 

67.468 

96;874 

193,975 

130,000 

114,107 

87,910 

95,895 

104  960 

138,098 

184,837 

187,781 


1,464,105 


tl08,608 
139,833 
85,840 
140,916 
195,919 
166,997 


117,748 
138,700 
173,089 
906,739 
978,356 


1,894,964 


$302,257 
912,068 
383,363 
275,397 
333,051 
341,909 
312,280 
228,175 
198,796 
266,588 
197,906 
70,000 

3, 121, 790 


•387.W 
98I,SI 
301.M 
4111^38 
491,10 


S38»8I3 
S41,SK 
386^70 


4.477,40 


«M^» 


318^931 
39i^8» 
406^01 
414SIS 
491^«N 


386^M 
40fllM» 
486;  60 
481,« 


4,783,015 


.335 
415,417 
657,756 
538,354 
568,160 
588,897 
592,137 
455,250 
390,830 
468,413 
338,643 

mooo 

5,689.192 
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GOASTWISB. 


1867. 


Januaiy . . . 
February. . 

March 

April 

Biay 

June 

July 

August  — 
September 
CX^ber  .. 
November 
December. 

Total. 


January . . . 
February.. 

March 

April 

May 

June 

July 

August . . . . 
September. 
October  ... 
November  . 
I>ecember . 


Total. 


January... 
February . . 

March 

April 

May 

June 

July 

August  — 
September. 
October  . . 
November 
December^. 

Total.. 


1868. 


1869. 


Uncoined. 


1344,440 
138,799 
119,398 
344,075 
380,780 
366,265 
760,693 

1, 006, 186 
490,863 
744, 349 
536,548 
442,951 


5,665,337 


$191, 000 
194,712 
193, 113 
248,986 
267,892 
400,799 
363,514 
414, 610 
385,038 
180,957 
636.774 
47?;  719 


3, 955, 114 


$174, 680 
96,032 
145,262 
191,243 
191,702 
445,956 
240,237 
115,851 
210,398 
302,084 
350,333 
278,372 


2, 748, 150 


Coined. 


$15, 381 

10,884 

23,284 

7,450 

11,636 

8,976 

214,744 

2,536 

5,556 

oO,  \jOU 

100,520 
45,450 


527,397 


$121, 050 

5,529 

99,448 

92,935 

159,350 

101,883 

27,968 

70,599 

56,494 

285,613 

265,032 


TotaL 


$359,821 
139,683 
142,682 
351, 525 
392,416 
375,241 
975,437 
1,008,722 
496,409 
8^,329 
637,068 
488,401 

6, 192. 734 


1, 285, 901 


$140,660 

152,933 

206,231 

79,959 

18,050 

105,100 

222,563 

302,895 

109,088 

553,305 

44,637 

555,458 


2, 492, 879 


$191,000 
315, 762 
198,642 
348,434 
360,  «27 
560,149 
465,397 
443,578 
455,637 
237,451 
922,387 
742, 751 

5,241,015 


$315, 340 
848,965 
353,493 
271,202 
209.752 
551,056 
468,800 
418,746 
319,486 
855,389 
394,970 
830,830 

5,241,029 


EBCAPITITLATION. 


Northern  mines 
Southern  mines 
Coastwise 

Total 


1867. 


$40, 927, 309 
4, 477, 461 
6, 192, 734 


51,597,504 


186& 


$41, 149, 895 
4, 783, 045 
5,241,015 


51,173,965 


1869. 


$38,356,253 
5, 689, 192 
5, 241. 029 

49,286,474 
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BECEHTS  OP  TREASUBE,  ETC^  AT  SAN  FRANCISCO,  CAUFOKNIA,  FOB  THE 

YEAR  1869. 

[Compiled  from  the  San  Francisco  Commercial  Henld.] 

The  receipts  of  treasure  from  all  sources  (ancoined  and  coined)  flmm^ 
regular  public  channels,  during  the  past  twelve  months,  as  compond 
with  the  same  period  in  1868,  have  been  as  follows : 

1868.  1809. 

From  California,  northern  mines $41,149,895  $38,a56,3S3 

Prom  California,  southern  mines 4, 783, 045  5, 689, 192 

From  coastwise  ports,  Oregon,  &c 5, 241, 015  5, 241, 029 

Imports,  foreign,  British  Columbia,  &c 3, 336, 280  6, 023, 677 

Total 54,510,235         55,310.151 


^  INTERIOR  RECEIPTS,  COINED  AND  UNCOINED. 

:8G7.  1866.                         1869. 

Uncoined $46,257,320  $43,273, 157      $35,221,001 

Coined 5,340,184  7,900,798        14,065,473 

^m^^^^m^^^^^m^^^^^Kmi^m^t^^^  ^^^^Km^^mmm^^m^^^m^^mmammimi^mm              ^tm^^^^^t^^^ma^m^^mm^^m^^^^m 

Total 51,597,504  51,173,955        49,286,474 


Interior  receipts,  imports  and  exports  for  the  years  1867, 1868,  and  1S69: 

18G7.  186a  1809. 

Interior  receipts $51, 597, 504  $51, 173, 955  $49, 286, 474 

Imports,  foreign 3, 969, 322  3, 336, 289  6, 023, 677 

Total 55,566,826  54,510,235  55,310,151 

Exports 41,076,292  35,444,395  37,287.117 

Currency  movement 13. 890, 534  19, 065, 840  18, 023,  oai 


The  heavy  falling  off  in  the  receipts  of  uncoinexi  bullion  at  this  place 
for  1869,  as  compared  with  those  of  former  years,  while  attributable  in 
part  to  the  diminished  production  of  the  mines  upon  the  coast,  is  mainly 
due  to  other  causes,  chief  among  which  is  the  very  considerable  ship- 
ments of  bullion  made  directly  East  by  railroad  from  Eastern  Nevada, 
Idaho,  Utah,  and  Montana,  and  which,  before  the  completion  of  that 
thoroughfare,  was  sent  to  this  place.  Latterly,  and  since  the  White  Pine 
mines  have  become  more  largely  productive,  about  one-half  their  pro- 
ceeds have  taken  that  direction,  much  of  it  having  been  transmitted  in 
the  first  instance  to  various  points  to  suit  the  convenience  of  parties 
residing  in  diflerent  parts  of  the  country,  being  large  owners  in  those 
mines.  These  shipments  have  been  going  on  throughout  the  yeiu; 
slightly  at  first,  but  more  fully  and  with  constant  acceleration  since  the 
opening  of  the  railroad.  What  little  bullion  has  been  produced  in  Utah 
has,  also,  no  doubt,  mostly  gone  in  that  direction.  The  diversion  east 
of  the  product  of  the  Idaho  mines  has  not  been  large ;  being  i)erhaps  a 
million  more  than  formerly  went  that  way ;  while  it  is  fair  to  presume 
that  almost  the  entire  yield  of  Montana  for  the  past  year  has  been 
turned  into  eastern  chaimels.    During  the  year  a  good  deal  of  silver 
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has  arrived  in  San  Francisco  in  the  lead  bars  sent  from  the  various 
smelting  districts,  none  of  which  has  been  included  in  the  flgores  repre- 
senting the  gross  yearly  receipts  of  this  place.  The  value  of  the  precious 
metals  coming  here  in  this  shi^  would  xurobably  aggregate  half  a  mill- 
ion of  dollars.  After  giving  these  causes  due  cr^t  lor  their  agency 
in  diminishing  our  last  annual  receipt  of  bullion,  there  remains  a  balance 
of  deficit  which  can  only  be  accounted  for  by  an  admitted  decline  in  the 
product  of  our  mines ;  and  in  evidence  of  which  we  have  the  fact  of  a 
alight  falling  off  in  the  returns  from  Nevada,  and  the  probabilities  of  a 
similar  result  in  Oregon,  Idaho,  and  Montana,  the  California  product 
varying  but  little  perhaps  from  that  of  the  preceding  year. 

In  view  of  the  foregoing  facts  it  will  be  seen  that  the  diminished  bull- 
ion yield  of  the  coa^,  as  reported  for  the  past  year,  is  more  apparent 
than  real;  suggesting  the  probability  that  the  mining  interest  during 
this  period  has  been  fairly  prosperous. 

MINT  STATISTICS. 

The  coinage  at  the  branch  mint  for  the  year  1869  compares  with  that 
in  1866, 1867,  and  1868,  as  follows : 

1866.  1867.  186&    ,  1869. 

January $315,000  $124,000  $97,000  $467,000 

February 910,500  1,022,000  640,000  185,000 

March 1,360,000  978,535  575,000  743,000 

April 1,113,000  1,895,000  710,000  1,579,000 

May 2,165,000  2,505,000  714,000  985,000 

June 1,120,000  1^^0,000  922,000  1,348,000 

July 1,004,000  1,152,000  2,355,000  1,040,000 

August 1,758,000  2,380,000  1,465,000  689,500 

September 1,916,000  1,989,000  2,465,000  2,550,000 

October 2,312,000  2,361,000  2,415,000  1,669,300 

November 2,214,000  2,260,000  2,595,000  1,648,000 

December 1,719,000  1,284,000  2,422,000  1,459,750 

Total 17,915,500    19,370,535    17,365,000    14,363,550 


The  operations  of  the  branch  mint  have  been  restricted  by  reason  of 
diminished  deposits,  arising  from  correspondingly  diminished  receipts 
of  bullion  and  dust  from  interior  points.  The  coinage  for  1869  falls 
short  of  that  for  1868  by  $3,000,000,  and  that  of  1867  by  $5,000,000. 
This  deficit  is  by  no  means  owing  to  the  decreased  capacity  of  our  mines, 
but  is  more  directly  the  result  of  a  large  emigration  to  those  of  White 
Pine  and  other  districts,  and  to  the  increased  attention  paid  to  farming, 
which  has  engaged  many  hands  formerly  employed  in  getting  out  the 
precious  metals.  The  sad  calamity  which  raveled  three  of  the  most 
productive  mines  on  the  Gomstock  lode  also  contributed  to  a  materially 
diminished  supply  of  bullion ;  besides  which  the  mint  was  idle  during 
a  portion  of  July  to  prepare  for  turning  it  over  to  the  new  appointees. 
There  is  good  ground  for  the  belief  that  the  buUion  supply  for  1870  will 
very  considerably  exceed  that  for  the  past  year. 
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Egtimated  produetkm  of  gold  and  ttlner  in  the  United  Statea  firom  WA  to 
1.868,  boA  iMilurive. 

IBj  E.  B.  Eluott,  Eaq.,  TkeMiiiy  Departmant,  WMhingtan.] 


Aggregate. 

Anmtal  avera^. 

Gold. 

Silver. 

Gold  UDd 
silver. 

Gold. 

Silver. 

GoMud 
ailiet. 

184B-'61,<3yMr8  ... 
1853-^(5yMW  ... 
1867-^, « years  ... 
1859-^, <5 years  ... 

e64-'6a,<5j-eani  ... 

e49-'58,  tlOyears)-. 

B50-'e8,<10yeora).. 

&18-'68,<20yea»J.. 

Mittioiu. 
(94.0 
350.  B 
131.9 
26M.3 
207.4 
576.7 
475.7 
1,053.4 

naiiom. 

MUUoiu. 
194.0 
350.  S 
131,9 
S8G.6 
276.7 
576.7 
663.3 
1,140.0 

itUlitm*, 

ifiOiOM. 

(31.1 
70* 

70.2 

""ii«."3' 
69.3 

B3.7 
41.5 
57.7 
47.6 
62.6 

rt.6 

13.8 

S!.1t 
5S.3 

87.6 
87.6 

8.7 
4.4 

The  above  may  be  road  as  follows :  Dnriog  the  five  years,  1864-'68,  the 
aggregate  production  of  gold  was  approzimately  $207,100,000 ;  of  Rilrer, 
$69,300,000 ;  the  total  for  both  (gold  and  silver)  being  $276,700,000.  Id 
the  same  period  the  annual  average  prodnction  of  gold  was  approximately 
$11,500,000  :  of  silver,  $13,800,000 ;  the  total  for  botb  (gold  aad  silver) 
being  $55,300,000. 


Tahle  ahoicing  the  value  of  total  importij  exports,  and  re-exports  of  ipedt 
and  bullion  during  the  ten  years,  1860-'69. 

By  E.  B.  Elliott,  Esq.] 


During  liacal  year  cnili'd  Juno  30. 

Impons  into 
l&«  Unitt-d 

Stales. 

Erporla  froni 

Iho  United 
States. 

Re-e»port* 
frura  the  L'ni- 
U'U  Stains. 

♦8,500.135 
46,339,611 
10,415,052 

9.5B4,105 
13,115,612 

9,810,072 
10,700,092 
22,070,475 

I4,iee,ft5e 

19,S07,S76 

♦56,»46,«il 
23,799,671 
31,044,651 
55.993,562 

100.321.371 
64,618,124 
82,643,374 
64,976,196 
83.740,  IBl 
42.915,966 

Total 

170,581,396 

597,006,127 

71,  097,417 
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:liaiettfaiiMg^fa»lamfklmomttnKrTm(rmr^  ly  xritew  31  out  39  o/ tfc«  MliWMl 

emrrmef  md)  of  Iha  AaMimal  Bamtiam  AMoaatimt,  aa  dkom  ly  tMr  rtforU  ^  r«ri*w 

ttfOtCvTatcs/iiraieranVXBtadlBm. 

^By  E.  B.  Elliott,  Eaq.] 


qolndM 

Iled»<>ft«erT«. 

CatM. 

[<Cdt<»d<nJ       8p^ 

AnooBt  «f 
■nilabla 

ITS,  SW,  139 

ie7.«w,99i 

ie3,^,S£l3 

|1(».1«S.HI0 

•sss 

M.TCJ.OSI 
tt»l^G3S 

nn.iHam 

233,5^.001 

Av™«.— 

i«*aa,sTO 

fei53J.<Bl          n,199,S5« 

KUO^JM 

«TO,W9 

«R,1«»S» 

arthla  bead  for  Jol;  and  Ootober.  IMS.  Include  ao 


JBsfmates  (y  <It,^ereitt  tmfers  ij^  the  prodvetUm  of  gold  and  tiher  in  the 
world  since  1«48. 

[By  E.  B.  Elliott,  Esq.] 


AntboritiM. 

Cold. 

Silver. 

Gold  and 
eUver. 

Ht-Kemnaich,  (lS49-'68,)  twenty  ye«is,  old  sonnMB  .. 
now  sonroea . 

»1, 428.4 
1.777.7 

MiUion*. 

$1,514.1 

182.5 

MiUum,. 
$3,942.5 
i:  960.2 

all  rohkm  .. 

Dr.  Soetbeer,{1849-'e7,)  nineteen  yeaM,»U  oonrcM - 
Prof.  Blake.  (1849-'67,  nineteen  yeare,  all  sonrceo  ... 
Mr.  J.8.WilBon,{1849-'e;,)nineteenyeare,all»UTCe8. 

3,806.1 

♦2,535.8 
2,757.6 
2,495.1 

1,696.6 

|9Sa.4 
613.4 
971.0 

4,903.7 

J3,5ia2 
3,571.0 
3,466.1 

In  the  above  table  the  valnes  are  given  in  utillious  of  dollars,  so  that, 
fete  example,  1,428.1  denotes  91,428,400,000. 


Ettimatea  of  the  prodtietion  of  precious  metals  in  the  United  States  during 
the  nineteen  years,  1849  to  1867,  both  inclusive. 


Antiioritiea. 

Gold. 

Silver. 

Gold  and 
silver. 

MUtimu. 
$1,000.0 
1,015.0 

Million,. 
$73.0 
100.0 

Minima. 
$1,073.0 
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Adding  to  the  mean  of  these  flgnres  my  estimates  for  1868  and  18tt» 
we  have  a  probable  production  of  gold  and  silver,  from  1849  to  1809, 
inclusive,  of  1,278  million  dollars,  or  an  average  of  a  little  less  tbskn  sixty- 
one  millions  per  annum.  The  production  of  1869  was  not  far  firom  ttiia 
average.  E.  W.  B. 


FINENESS  OF  QUABTZ  AND  PLACES  GOLD  IN  NSYADA  GOUNTT, 

CALIFORNIA. 

After  sending  the  sheets  of  this  report  to  press,  I  became  possessed  of 
the  following  interesting  and  valuable  table  of  the  fineness  of  quartz  sod 
placer  gold  at  numerous  localities  in  Nevada  County,  California.  It  vas 
prepared  in  18C7  for  the  report  of  Mr.  J.  Boss  Browne,  by  Mr.  J.  S.  HitteD, 
of  San  Francisco,  and  excluded  from  that  report  for  want  of  space.  A 
comparison  of  the  localities  on  the  same  water-courses,  and  of  the  grid 
of  the  placers  with  that  of  the  lodes  which  were  probably  their  origiul 
sources,  would  interestingly  illustrate  some  of  the  views  which  I  htm 
expressed  in  Part  lU  of  the  foregoing  report  But  I  must  forego  soch 
a  discussion  of  these  observations  here,  and  content  myself  with  potting 
them  on  record : 


FINENESS  OF  NEVADA  PLACER  GOLD. 


[The  figures  opposite  each  locality  show  the  fineness  of  the  gold  in  tlioasandths.] 


Alpha 917-968 

American  Hill 905 

Arkansas  Ca&on,  (near  Red  Dog) .         936 

*;ru8h  Creek 958-961 

Bourbon  HiU 837-844 

Brandy  Flat 870 

Buckeye  Hill 877 

Browu'8  Hill 906 

Booyer*8  Kaiich 874 

Blue  Hat 885-925 

Bourbon  Hill 841 

Bircbvillo 942 

Bcckvillo 848 

Big  Deer  Creek 845-850 

Christmas  Hill 945 

Cement  Hill 840-aV2 

Chalk  Bluff 900-976 

Columbia  Hill 922-9(U 

Crumbeck  Kiivinc 860 

Cherokee 910-920 

Coyote 850-860 

CoolieHill 964 

Colton  Hill,  (upper  strata)    964 

Col  ton  Hill,  ( bed  rock  strata) ....  890 

Chrlztmas  Hill,  (Bay  State  claim).  980 

Cedar  Ravine 865 

Canatla  Hill 545 

Deer  Creek 890-906 

Diamond  Creek 949-955 

Eureka 831-853 

Eureka,  (other  claims) 825-835 

Eagle  Ravine 848 

Fall  Creek 880 

French  Garden 820 

French  Corral 840 

Fall  Creek 878 

Gold  HiU 965-970 

Gopher  Hill 884-936 

Gn7.zly  Cafion 810 


Ho^  Ravine,  (near  Red  Dog) 
Jeftersou  Flat , 


Gold  Flat 815^ 

Greenhorn QB^SO 

Green  Mountain 916 

Gold  Flat  Ravine 8S7 

Hunt's  Hill 913-930 

Humbug 920-953 

Hitchcock  Ravine ft5 

9® 

Jefferson  Hill 911 

Jackass  Flat ?79 

Jones's  Bar,  (South  Yuba) 874-^8 

Kentucky  Flat ^0 

Kanaka  Creek 975-^i^ 

Kansas  HiU 836 

Little  York,  (blue  gravel) 892-^10 

Little  York,  (red  gravel ) 9* 

Lost  Hill 8J^^ 

Liberty  Hill «>C-9ii«? 

Lawson  Flat tTT 

Lowell  Hill 904 

Lost  Ravine 870-9^3 

Long  Hollow sU 

Little  Deer  Creek 790-:^*.') 

Manzanita  Hill 8tS-!v*^ 

Mud  Flat ei-* 

Mosquito  Creek 790-^H^) 

Montezuma  HiU i^w 

Miles*s  Ravine S60 

Mount  Oro 872 

Myers  Ravine 860-^70 

Missouri  Bar,(on  the  South  Yuba).         S83 

Middle  Yuba .«^i 

Newtown.  825 

Native  American  Ravine i^4 

North  Wolf  Creek 8-29 

Nary  Red 916 

North  Yuba 890 

Omega 950-955 
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asFlat 895-910 

n  HiU 875-890 

neHiU 841 

mtVaUey 89&-904 

Flat..... 828 

lan's  Creek 860^680 

'8  HiU,  (near  Gold  HiU)....  913-920 

J  Ravine 828-833 

one  Point 850-890 

or  HiU,  (bine  gravel) 922 

Br  HiU,  (red  gravel) 960 

iandKeady 875-880 

38nake 810 

iMountain 834-879 

Creek 840-879 

agtonHiU 920 

'EQll 931 

Creek 870 

)og 903-930 

Creek 791-810 

jlphFlat 920 

liman's  Creek 897-922 

rCreek 900-910 

nan,  north 960 

BFlat 922-940 

HUl 840-865 


SelbyFlat 840-845 

Sweetland 900-930 

Snow  Point « 880-885 

SaUors'  Flat 870-875 

Steep  HoUow 900-903 

Sonth  Yuba 870-875 

SlateCreek 814 

Timboctoo 940-950 

Thomas's  Flat 854 

Virgin  Flat 886 

Wolf  Creek 800 

Washington 870 

Wood's  Kavine 845 

Woolsey^s  Flat 9ip 

Washington 870-896 

WaUonpa 888-910 

WaUoapa  Havine 852 

Woolf's  Creek,  (n'r  Grass  VaUey).  845-855 

Woolf' s  Creek,  (elsewhere) 910 

Wolf  Creek,  (at  Kansas  HiUX....  820-845 

Wet  HUl 855-875 

WUcox  Havine,  (near  Bed  Dog) . .         944 

Yon  Bet,  (bine  gravel) 890-919 

Yon  Bet,  (red  gravel) 907-984 

YonBetclaim 994 

Yankee  HUl 917 
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nRanch 850-860 

River 803 

Yanklin 808 

ridge 820 

la  HiU 730 

End 846-856 

re 800 

a» 852 

t  Spring 810 

n  Ridge 819 

am 850-875 

rear 840 

is 854 

815 

nMine 813-830 

827 

J 817 

mac 817 

hy 800 


Nevada 

New  York  HUl. 

North  Star 

Osborne  Hill  .. 

Pacific 

Potosi 

Battlesnake ... 

Bocky  Bar 

Shamrock 

Shanghae  

SneaUi  &Clay. 
Union  HiU.... 

Union  Jack 

Upham 

Ural 

Wigham 

Wisconsin  Hill 
Wyoming 


830-859 

850-860 
852 

760-775 
845 

816-818 
800 
853 
799 
860 
823 
822 

811-823 
821 

802-807 
806 

850-860 

798-819 
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Aberoorn,  White  KiieCoDiitT,NeTadjb 15S 

Aocldentil,MesfllA  Comity,  liewllexioo 398 

Addingtcm,  White  Pine  Connty,  KevadA 149 

AdeliA,Me6iIl»Coiiiit7,KewMexioo 412 

Adriatic,  MesQlit  County,  KewMcxioo S97 

jfitna,  Meeilla  Comity,  New  Mexioo 396 

Alaska,  Siem  Comity,  CaHfomia 68 

Albemarle,  White  Pine  Comity,  Kerada 158 

Alexandrine,  White  PineComitT,NeTada 166 

Allison,  Owyhee  Comity,  Idaho 237,245,246 

Allison  Ranch ,  Kerada  Comity,  California 46,670 

Alio.  K.Me8illaConnty,Kew  Mexico 396 

Almira,  Hmnboldt  Comity,  Nevada 192 

Alpha,  Hmnboldt  Comity,  Nevada 191 

A4>ha,  Storey  Comity,  Nevada •. 92 

Alta,  Jefferson  Conntv,  Montana 302 

Altoras,  White  Pine  Comity,  Nevada 149,170 

Alvira,Kye  Comity ,  Nevada 143 

Amador, Amador  County, California 32,33 

Amador,  White  Pine  Comity,  Nevada 149 

Amazon,  Nye  Comity,  Nevada 141 

American,  Alpine  Comity,  California 81 

American,  Nevada  Coonty,  California - 58 

American,  Placer  County,  California 42 

Anderson  and  Winterbom,  Mesilla  Comity,  New  Mexioo 398 

Andes,  White  Pine  Comity,  Nevada 149 

Angel,  White  Pine  Comity,  Nevada 167 

Angel's,  Calaveras  Comity,  California 29 

Angostura,  White  Pine  Comity,  Nevada 149 

Anita,  White  Pine  Comity,  Nevada 167 

A  No.  1,  Mesilla  County,  New  Mexico 398 

Apache,  Mesilla  Comity,  New  Mexico 398 

Apollo,  Lander  County,  Nevada 130 

Arco  Iris,  White  Pine  Comity,  Nevada 170 

Argenta,£lko  Comity,  Nevada 186 

Aigenta,  Lander  Comity,  Nevada 135 

Allele,  White  Pine  County,  Nevada 135 

Ariel,  Sierra  County,  California 60 

Arizona,  Beaver  Head  Comity,  Montana 311 

Arizona,  Humboldt  County,  Nevada 187 

Arizona,  Mesilla  County,  New  Mexico 400 

Arizona  South,  (extension,)  Humboldt  Comity,  Nevada 187 

Arlington,  Lincoln  County,  Nevada 201 

Armadillo,  Whito  Pine  County,  Nevada 171 

Arrah-na-Poffue,  Nye  County,  Nevada 142 

Asiatic,  Mesma  County,  New  Mexico 398 

Astor,  Clear  Creek  County,  Colorado 374 

Astor,  Owyhee  County,  Idaho 245 

Atehison  &,  Davis,  White  Pine  County,  Nevada 166 

Atlantic  Cable,  Doer  Lodge  County,  Montana 278 

Altantic  Cable,  White  Pine  County,  Nevada 178 

Atlantic,  Carter  County,  Wyoming 329,334 

Atlantic,  Mesilla  County,  New  Mexico 397, 400 

Auburn,  White  Pine  County,  Nevada 162 

Aurora,  (consolidated,)  White  Pine  County,  Nevada 149, 151, 185 

AuroraNo.  1,  White  Pine  County, Nevada 135 

Aurora  South,  White  Pine  County,  Nevada 149,151,185 

Austin  City,  Carter  County,  Wyoming :«9,331,332 
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Australia,  MesiUa  Coimty,New  Mexico JS 

Autumn,  White  Pine  County,  Nevada 14j 

Aztec,  Mesilla  County,  New  Mexico 4()i 

Aztec,  Taoe  County,  New  Mexico 35 

Azuc,  Meeilla  County,  New  Mexico 2j£ 

B. 

Bagley,  Lander  County,  Nevada 135 

Baker,  Clear  Creek  County,  Colorado 370, 37^ 

Baker  Metallurgical,  White  Pine  County,  Nevada 14J 

Bank  of  California,  Lincoln  County,  Nevada 901 

Bamaba,  Carter  County,  Wyoming 339,33! 

Barney  &  Co.,  Calaveras  County,  California 2 

Bates  and  Hunter,  Gilpin  Coimty,  Colorado 352, 3S 

Baxter,  Owyhee  County,  Idaho 242, 244. 245,  d4( 

Bear  Creek,  MesiUa  County, New  Mexico 397,33t 

Belcher,  Storey  County,  Nevada 9J 

Belisarius,  White  Pine  County,  Nevada IflS 

Bellerophon, Mesilla  County,New  Mexico 39^ 

Belmont,  Clear  Creek  County,  Colorado 3SS 

Belmont,  Inyo  County,  California 19,20,!fi 

Belvidere,  Lincoln  County,  Nevada 9W 

Ben  Franklin,  Nevada  Countv»  California 52,53 

Bennet  Line,  Carter  County,  Wyoming 329,335 

Bentonville,  Nye  County,  Nevada 1^ 

Berkshire,  Nye  County,  Nevada 141 

Best  &  Belcher,  Storey  County,  Nevada 90 

Best  Chance,  WTiite  Pine  County,  Nevada IS 

Betsey,  Nevada  County,  California 33 

Big  Bug,  Yavapai  County,  Arizona 381 

Biggs,  \\Tiite  Pine  County,  Nevada 167 

Big  Jacko,  Taos  County,  New  Mexico 3^ 

Big  Hole,  Beaver  Head  County,  Montana 311 

Billy's,  Placer  County,  California 41 

Black,  Lauder  County,  Nevada l;jO 

Black,  Madison  County,  Montana 3y3 

Black  Cloud,  White  Pine  County,  Nevada '  i6*i 

Black  Diamond,  White  Pine  County,  Nevada i^ 

Black  Eagle,  White  I'inc  County,  Nevada y^ 

Black  Hawk,  Beaver  Head  County,  Montana 311 

Black  1  lomet,  White  Pino  County,  Nevada 15:{ 

Black  Prince,  Lander  County,  Nevada 1:5 

Plack  Prince,  Whit<».  Pine  County,  Nevada i'^ 

Black  Warrior,  White  Pine  County,  Nevada ]  17* 

Blair  &  Banner  State,  White  Pine  County, Nevada ]'_  \c/2 

Blauchard,  Mesilla  Connty,  New  Mexico 393 

Blue,  Lander  County,  Nevada 130 

Blue  Bell,  Lineoln  County,  Nevada [\  ijiii 

Blue  Gravel,  Yuba  County,  California "]  69 

Blue  Eagle,  White  Pine  County,  Nevada ll'...'.  Vi 

Blue  Jacket,  Lander  County,  Nevada [[  135 

Blue  Jay, Nye  County, Nevada , '.'.l'.'.  141 

Blue  Jay,  White  Pine  County,  Nevada "*  IT? 

Blue  Wing,  Beaver  Head  County,  Montana 311 

Bol)  Allen,  White  Pine  County,  Nevada IC^ 

Bobtail,  Mesilla  County,  New  Mexico 39? 

Bobtail,  Gilpin  County,  Colorado 353, 3>1 

Boca  Seva,  Mesilla  County,  New  Mexico 39^ 

Bon  Accord,  I'lumas  County,  California 78 

Bonner,  Lander  County,  Nevada 130 

Booiner;ing,  Meagher  County,  Montana 299 

Boomerang,  Mesilla  County,*New  Mexico [[,  396 

Borealis,  White  Pine  County,  Nevada 170 

Boston,  Placer  County,  California .'. ,[[[  41 

Bounding  Billow,  White  Pino  County,  Nevada * ! " ^ ! . .  ] .  16:^ 

Bourbon,  White  l*ine  County,  Nevada 153 

Bowers,  White  Pine  County,  Nevada 170 

Boxwood  Tunnel, WTiite  Pine  County,  Nevada 171 

Brehui,  Placer  Mountains,  New  Mexico ..]]  406 
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Brian  Bohrome,  Lmooln  County,  Nevada 201 

Brick  Pomeroy,  Nye  County,  Nevada 142 

Briggs,  Gilpin  County,  Colorado ^ 353 

Briggs,  Sierra  County,  California « 62 

Bright,  White  Pine  County,  Nevada 170 

Broadside,  Mesilla  County,  New  Mexico 398 

Bromide  Tunnel,  White  Pme  County,  Nevada 153,169 

Brown,  Clear  Creek  County,  Colorado 370,372 

Brown,  Placer  Mountain,  New  Mexico 407 

Bruce,  Calaveras  County,  California 29 

Brash  Creek,  Sierra  County,  California 63,68 

B.  Hiome's,  Calaveras  County,  Califomia 30 

Buckeye,  Lander  County,  Nevada 130 

Buckeye,  Mesilla  County,  New  Mexico 398 

Buckeye,  Nevada  County,  California 58 

Buckeye,  Nye  County,  Nevada 142 

Buckeye,  Placer  County,  California 42 

Buckeye  State,  Carter  County,  Wyoming 329, 334 

Buckland,  White  Pine  County,  Nevada 168 

Buena  Vista,  Inyo  County,  California 20 

Bnena  Vista,  White  Pine  County,  Nevada 135,166 

Buel  North  Star,Lander  County, Nevada 130,135 

Buffalo  City,  White  Pine  County,  Nevada 167 

Bullion,  Storey  County,  Nevada 92 

Bullion  Hill,  White  Pine  County,  Nevada 165 

Bullion,  Idaho  County,  Idaho 250 

Bully  Boy,  Juab  County,  Utah 321 

Bunker  Hill,  White  Pine  County,  Nevada 169 

Bums,  White  Pine  County,  Nevada 170 

Bums,  White  Pine  County,  Nevada 153 

Burroughs,  Gilpin  County,  Colorado 352,354 

Buttes,  Sierra  County,  California 68 

C. 

Cadiz,  White  Pine  County,  Nevada 170 

Calchihuite,  Santa  F<S  County,  New  Mexico 413 

Caledonia,  Plumas  Connty,  Califomia 78 

Calhoun,  Carter  County,  Wyomin^^ 329,333 

California,  Central  City,  New  Mexico 399 

Califomia,  Elko  County,  Nevada 186 

Califomia,  Gilpin  County,  Colorado •. 354 

California,  Pinos  Altos,  New  Mexico 398 

Califomia  State  Tunnel,  White  Pine  County,  Nevada 167 

California,  Storey  County,  Nevada 90 

California,  White  Pine  County,  Nevada 135,149,154,185 

Camargo,  Lander  County,  Nevada 130 

Cambria,  Butte  County,  Califomia 72,74 

Canada,  Meagher  County,  Montana 299 

Candelaria,  Hacer  Mountains,  New  Mexico 407 

Cariboo,  Carter  County,  Wyoniinj^ 329, 334 

Cariboo,  Nevada  County,  California 46 

Cariso,  Carter  County,  Wyoming 328,329,330 

Carl  &  Prussian,  White  Pine  County,  Nevada 167 

Carmel,  Inyo  County,  Califomia 18,20 

Caroline,  White  Pine  County,  Nevada 166 

Caroline,  Nye  County,  Nevada 143 

Cassaday,  White  Pine  County,  Nevada 167 

Castile,  White  Pine  Connty,  Nevada 155 

Castle  Rock,  Nye  County,  Nevada 141 

Catarina^  White  Pine  County,  Nevada 178 

Cedar,  Mesilla  County,  New  Mexico 399 

Central  City,  Mesilla  County,  New  Mexico 399 

Central  No.  2,  Storey  County,  Nevada 90 

Cerro  Pasco,  White  Pine  County,  Nevada 154 

Champion,  Mesilla  County,  Now  Mexico 398 

Chandler,  MesUla  County,  New  Mexico 398 

Charity,  Idaho  County,  Idaho 250 

Charles  and  Theresa,  White  Pine  County,  Nevada 149, 166 

Charter  Oak,  Lander  County,  Nevada ^^Si 
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Charter  Oak,  White  Pine  Comity,  Nevada 149,1*4 

Chase,  Lander  Connty,  Nevada 130,135 

Chavez,  Madalena  Mountains,  New  Mexico 413 

Chavez,  MesiUa  Coanty,  New  Mexico 91 

Cherokee,  Beaver  Head  County,  Montana 308,311 

Cheshire,  White  Pine  Coanty,  Nevada Iff 

Chester,  White  Pine  County,  Nevada IS 

Chico,Taos  County,  Mew  Mexico 3S 

Chieftain,  White  Pine  County,  Nevada m 

Chihuahua, Mesilla County,New  Mexico SS 

Chihuahua,  White  Pine  County,  Nevada IJ 

Chimayo,  Mesilla  County,  New  Mexico 39 

Chimio,  Mesilla  County,  New  Mexico 391 

Chimney,  Lincoln  County,  Nevada ISt 

Chinook,  Carter  County,  Wyoming 329,3) 

Chips,  Sierra  County,  California 62,  fl 

Chloride  Flat  Combination,  White  Pine  County,  Nevada 18 

Chollar  Potosi,  Storey  County, Nevada gg^lO 

Churcole,  Sierra  County,  Caluomia Q 

City  of  London,  White  Pine  County,  Nevada 17! 

Clay,  White  Pine  County,  Nevada ITj 

Clin,  Sierra  County,  California ^ 0 

Cliff,  White  Pine  County,  Nevada 10 

Clift,  Clear  Creek  County,  Colorado 57. 

Clio,  Tuolumne  County,  California ^ 

Clipper,  Nye  County,  Nevada 14i 

C.  L.  Place,  White  Pine  County,  Nevada 17! 

Cloud,  Owyhee  County,  Idaho 241 

Coaley,  Gilpin  County,  Colorado    ^ 

Cocomongo,  Lincoln  County,  Nevada *".'  19; 

Coe,  Nevada  County,  California *,[^  5J 

Coin,  Clear  Creek  County,  Colorado .11'.'.  3J< 

Cole  and  Johnsoo,  White  Pine  County,  Nevada '.'.'.'.'.  17J 

Comanche,  Deer  Lodge  County,  Montana ]][  ^t 

Comanche,  Plumas  County,  California '.'.'...'.  7^ 

Comet,  Mesilla  County,  New  Mexico ''"!!  39^ 

Commercial,  Mesilla  County,  New  Mexico 39^; 

Comi>roinise,  Mesilla  County,  New  Mexico 399 

Comstock,  White  Pino  County,  Nevada X49, 154 

Contidence,  Lander  County,  Nevada 131) 

Confidence  No.  2,  Lander  County',  Nevada y^ 

Congress  Independent,  Lander  County.  Xeva<la * "  liJO 

Consolidated  Chloride  Flat,  White  Pine  County,  Nevada 149^  133 

Consolidated  Combination,  White  IMno  County,  Nevada 'l49 

Consolidation,  Mesilla  County,  New  Mexico 309 

Constitution,  White  Pine  County,  Nevada 1^4 

Coos  Bay,  Coos  County,  Oregon '  21* 

Copeland,  Gilpin  County,  Colorado 3^ 

Copj)er  Glance,  White  I'ino  County,  Nevada ] ,  1J4 

Copperopolis,  Meagher  County,  IMoutana *  299 

Copper-Silver  Glance,  White  Pino  County,  Nevada 149 

Cora,  White  Pine  County,  Nevada '. 154 

Corbin,  Mesilla  County,  New  Mexico 399 

Corduroy,  Owyhee  County.  Idaho [[  242  245 

Corona  de  Pueblo,  Madalena  Mountains,  New  Mexico '414 

Cosunine,  Placer  County,  California "...'!  42 

Coyote,  Mesilla  County,  New  Mexico Sji? 

Creniorne,  White  Pine  County,  Nevada [[[  KS) 

Crescent,  Plumas  County,  California J  75,76 

Crittenden,  Meagher  County,  Montana [  290 

Crojsus,  White  IMne  County,  Nevada ../....  16? 

Cross  Cut,  Mesilla  County,  Now  Mexico ] ./.....  3&^ 

Crown  I*oint,  Storey  County,  Nevada ][[]  93^ 94^  pv; 

Crow  Wing,  White  Pine  County.  Nevada *  ' IM 

Crystal,  El  Dorado  County,  California ....[..  36, 38 

Cuckoo,  White  Pine  County,  Nevada i69 

Cunningham,  Placer  Mountains,  New  Mexico 405 

Cutter,  White  Pino  County,  Nevada 166 
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Dakota,  Beayer  Head  County,  Montana ^..  308 

Dan  Lnmdy  Lander  Coan^,  Nevada 135 

Dam,  Placer  Connty,  Calimmia 42 

DftTia,  Mesilla  Connty,  New  Mexico 398 

DawBon,  White  Pine  County,  Nevada 170 

Deep  Shaft,  Placer  County,  California 43 

Deer,  Medlla  County,  New  Mexico '.  398 

Defiance,  Lincoln  County,  Nevada 201 

Delhi,  Lander  County,  Nevada 135 

Dell,  Whit©  Pine  County,  Nevada 149,155 

Dehnonico,  White  Pine  County,  Nevada 135 

Demerara,  Lincoln  County,  Nevada 201 

Depot,  White  Pine  County,  Nevada 171 

Derby,  White  Pine  County,  Nevada .-.  149,168 

Deaert  Queen,  Nye  County,  Nevada 142 

Deaideria,  Pinos  Altos,  New  Mexico 368,399 

DeSoto,  Meagher  County,  Montana 299 

Diana,  Lander  County,  Nevada 130,135 

Diana,  White  Pine  County,  Nevada 170 

Docile,  Sierra  County,  CaJifomia 68 

Doc  Steele,  Lewis  and  Clarke  County,  Montana 289 

Donnebroche,  Yuba  County,  California 71 

Doran,  White  Piue  County,  Nevada 156 

Double  Eoffb,  White  Pine  County,  Nevada 135,155* 

Dreadnau^t,  White  Pine  County^  Nevada 155 

Dr.  Hills,  Calaveras  County,  Califomia 29 

Dromedxury,  Nevada  County,  Califomia 53 

Diuican,  Boise  County,  Idaho 251 

Duncan,  Carter  County,  Wyoming 333 

Duncan,  Mesilla  Coun^,New  Mexico 398 

Dnnward,  Mesilla  County,  New  Mexico 399 

Da  Quette,  White  Pine  County,  Nevada 179 

£. 

Eagle,  Mesilla  County,  New  Mexico 399 

Eagle,Tnolumne  County.  Califomia 28' 

East  Sberhardt,  White  Pino  County,  Nevada 167 

Eastern,  Mesilla  Counly,  New  Mexico 398 

Eastern  Slope  Tunnel,  White  Pine  County,  Nevada 150« 

Eberhardt,  White  Pine  County,  Nevada 135,149,155,186 

Eclipse,  (consolidated,)  White  Pine  County,  Nevada 149,157 

Eclipse,  Lander  County,  Nevada 130' 

Eclipse,  White  Pine  County,  Nevada 135 

j^^eston  and  Brown,  White  Pine  County,  Nevada 157 

EMorado  Hill,  Placer  County,  Califomia 42 

El  Dorado,  Mesilla  Countv,  New  Mexico 398 

El  Dorado,  Nye  County,  Nevada 144 

El  Dorado,  White  Pine  County,  Nevada 170 

Elian  Cave,  White  Pine  County,  Nevada 170 

Elm,  White  Pine  Countv,  Nevada 170 

Elvetica,  Nye  County,  Nevada 141 

Emerald,  Lincoln  County,  Nevada 201 

Emersley,  White  Pine  County,  Nevada 135,157,185 

Emigrant,  White  Pine  County,  Nevada 178 

Emmet,  Nye  County,  Nevada 142 

Empire,  Nevada  County,  Califomia 46,47,51 

Empire,  Owyhee  County,  Idaho 242. 

Empire,  Storey  County,  Nevada 105 

Empire  State,  Mesilla  County,  New  Mexico 398 

Empire,  White  Pine  County.  Nevada 135 

Enterprise,  Mesilla  County,  New  Mexico 398 

Enterprise,  White  Pine  County,  Nevada 171 

Epley,  El  Dorado  County,  Caluomia 38 

Equator,  Clear  Creek  County,  Colorado 370,371 

Eemeralda  and  Alait,  Alpine  County,  California 81 

Esther,  Lander  County,  Nevada 135 

Eunice,  White  Pine  County,  Nevada 135 

Emeka,  Grass  Valley,  Calitomia 670 
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t* 
Eureka,  Linrwln  Connty,  NoTadft ■ 

Eureka,  MesiUu  County,  Now  Moiico 
Eureka,  Nortida  Coon^,  Cnlifomia  -- 

Eureka,  Nve  County,  Nevada 

Eoreka,  PlamM  County,  Cftlifornia 

Enrekii,  Wtito  Pine  Ctiimty,  Nevada 171, 

Eva  Jane,  Wliite  Pine  County,  Nevada 

E-voning  Stfti,  Meailla  County,  Now  Mosioo. 

Evoning  Star,  Wliito  Pino  County,  Nevada _» 

Everett,  Madison  County,  Montana 3(B,3H 

Examiner,  Nye  County,  Nevada M 

Esoelflior,  MeaUla  County,  Now  Mexico 


,| 


Escolsior,  White  Pino  County,  Nevada W 

Exchequer,  Storey  County,  Nevada ISM 

Express,  Nyo  County,  Nevada W 


i 


FaUis,  Nye  County,  Nevada 

FeatheraliOne,  Wbito  Piuo  Countj-,  Nevada 135,; 

Fielding,  MiaUla  County,  New  Mexico im 

FisherniBn.Nyi' County,  Nevada Ml 

Fisk.  Oilpin  County,  Colorado .-.. — .. Si 

Flack,  GUpin  Counl^,  Colorado M 

Plagof  our  nnion.MeelUa  County,  New  Mexico SB 

Florida,  Lander  County,  Nevada 130,111 

Flowery,  Storey  County,  Nevada — IM 

Fijaom  d^  Co.'s, CnJavcroa  County, Califonua ,       jB 

Footo  and  Sinunons,  GUpiu  County,  Colorado . Wk 

Forks,  Gilpin  Connty,  Colorado . ..         ^t 

Forest  Tivo,  Mcsilla  County,  Now  Mexico !■, 

Fort  Ilnyani,  Mosilln  County,  Now  Mexico S 

Portuua,  LondcT  County,  Nevada UO.UB' 

Fortuua,  Wliito  Pine  County,  Nevada W 

Foster,  Lander  County.  Nevada , Ul; 


intj-,  Nevada US 

II 

-, UKa 


Freniilniian's,  Tiioa  County.  New  Mexie 
Fci'noli,  Wliito  Pine  County,  Nevada.. 
Fritz,  Elko  County,  Nevada 


Gain,  Lewis  and  Clarke  County,  Montana S9I 

Ganio  Cock,  Mesilla  County,  New  Mexico 318 

Gap  Hill,  Placer  County,  California 0 

Garden  City,  Carter  County,  Wyomlnn 329,3S 

Garden  Tunnel,  Placer  County,  California ti 

Gardiuor,  Gilptu  County,  Colorado XiS.3S( 

Gasliwiler's,  Calaveras  County,  California 0 

Gates,  Taos  County.  New  Mexico 368 

Gem,  Humboldt]  County,  Nevada U8 

Gem,  White  Pine  County,  Nevada . 177 

Gem  of  the  Mountain,  Grant  County,  Oregon S3 

General  Hooker,  Lander  County,  Nevada 130 

General  Lee,  luyo  County,  California 19 

General  Sarsfl eld,  Lincoln  County,  Nevada SOI 

GenebOO,Whitti  Pine  County,  Nevada 13S,1« 

Geo.Law,  Alpino  County,  CfUifomi a 79 

Georgia,  White  Piuo  County,  Nevada IfiS 

German,  Mesilla  County,  Now  Mexico 396,401 

Giaut,  White  Pine  County, Nevada 177 

Gilligan,  White  Pino  County,  Nevada 171 

Glacier,  Whito  Pino  Coun^,  Nevada 157 

Gladiatjjr,  Carter  County,  Wyoming ,  331 

Glazier,  White  Pine  County,  Nevada 135 

Globe,  Alpino  County,  California SI 

Golcoud a,  Humboldt  Comity,  Nevada W 
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fion,  White  Pine  Conntv,  Nevada 177 

^rrow^Mesilla  County,  New  Mexico 398 

Chariot,  Owyhee  Gounty,  Idaho 236,239,244,245 

Fleece,  Mesilla  Connty,  New  Mexico 399 

[rate,  Beaver  Head  Coanty,  Montana 308 

Grate,  Carter  Connty,  Wyoming 329,332 

Leaf,  Carter  Connty,  Wyoming 335 

Bule,  Tuolumne  Connty,  Cali&mia 27 

11,  Jackson  Connty,  Oregon 216 

11,  Nevada  County,  Calilomia 53 

11,  Storey  County,  Nevada 110 

U,  White  Pine  Connty,  Nevada 158 

nter,  Carter  County,  Wyoming 329,333 

mntain,  Meagher  County,  Montana 297 

ee,MesiIla  County, New  Mexico... 399 

lley  Iron,  Sierra  County,  Califomia 59 

White  Pine  County,  Nevada 166 

3pe,  Alpine  County, Califomia 79 

nen,  White  Pine  County,  Nevada 158 

White  Pine  County,  Nevada 135,168 

L  Curry,  Storey  County,  Nevada ,. 90,102 

D  Curry,  Juab  County,  Utah 320 

>r  Seymour,  ( Ist  western  extension,)  Lander  County,  Nevada 130 

.Meagher  County, Montana 299 

Mountain,  Lewis  and  Clarke  County,  Montana 289 

State,  Pinos  Altos,  New  Mexico 398,399 

*oder,Inyo  County, Califomia 18 

ije  County,  Nevada 141 

Vhite  Pino  County,  Nevada 177 

ine.  White  Pine  County,  Nevada 169 

alley,  Mesilla  County,  New  Mexico 398 

,  White  Pine  County,  Nevada 158 

igle.  Deer  Lodge  County,  Montana 277 

astern.  Lander  County,  Nevada 130 

astern ,  White  Pine  County,  Nevada 178 

nion  I'unnel  Company,  White  Pine  Connty,  Nevada 158 

Test,  Beaver  Head  County,  Montana 311 

re8tem,Juab  County,  Utah 321 

Bend,  Carter  County,  Wyoming 331 

,  Mesilla  County,  New  Mexico 398 

!ampbell,  Madison  County,  Montana 302, 304 

kg©»Nye  County,  Nevada 141 

lountain.  White  Pine  County,  Nevada 135 

ich,  Beaver  Head  County,  Montana 311 

ood,  White  Pine  County,  Nevada 171 

,Gili)in  County,  Colorado 352 

,  Jefierson  County,  Montana 301 

,  White  Pine  County,  Nevada 168 

i.Mesilla  County,New  Mexico 398 

Tuolumne  County,  Califomia •- 27 

Clear  Creek  County,  Colorado 373 

3t  &  Co.,  Butte  County,  California 74 

n.  White  Pine  County,  Nevada 158 

,  Gilpin  County,  Colorado 352,354 

H. 

Norcross,  Storey  County,  Nevada .^ 90,104 

m,  Elko  County,  Nevada .' 186 

►n  Tunnel  and  Hydraulic,  White  Pine  Connty,  Nevada 170 

p,  Mesilla  Coumty,  New  Mexico 402 

Tack,  White  Pine  County,  Nevada 167 

J  &  Dickman,  Lander  County,  Nevada 130,135 

fc  Pioche,  Nye  County,  Nevada 143 

!ny,  Mesilla  County,  New  Mexico 398 

,  Nevada  County,  Califomia 52 

mpa,  Nye  Connty,  Nevada 143 

d,  Amador  County,  Califomia 32,669 

White  Pine  County,  Nevada 149 

£,  White  Pine  County,  Nevada V^ 
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Hendrie,  Lewis  and  Clarke  County,  Montana » 

Henk,  Arroyo  Hondo^New  Mexico • Itt 

Hermofiura,  Mesilla  County,  New  Mexico SB 

Herman,  White  Pine  County,  Nevada 13S,]9 

Herlep,  Tuolumne  County,  California - 9 

Hiawatha, Nye  County, Neyada 141 

Hie  Jocet,  Idaho  County,  Idaho 21 

Hidden  Treasure,  No.  2,  White  Pine  County,  Nevada 19 

Hidden  Treasure  South,  White  Pine  County.  Nevada 139 

Hidden  Treasure,  White  Pine  County,  Nevada 135,149,158,1ft 

Higgins,  Nevada  County,  California Q 

Hignbridge,  Nye  County,  Nevada 141 

Highland  Chief,  White  Pine  County,  Nevada 13S.16 

Highlaud,  Shasta  County,  Califomia 82,8( 

Himria,  Calaveras  County,  Califomia 89 

Hodge,  Lewis  and  Clarke  County,  Montana 289 

Home  Resort, Owyhee  County,Idaho • ifi 

Homestead,  Mesilla  County,  New  Mexico 396 

Home  Stake, Mesilla  County, Nbw Mexico 998 

Home  Ticket, Owyhee  Coun^,Idaho S6 

Home  Ticket,  Placer  County,  Califomia 43 

Homeward  Bound, Lander  County, Nevada • 136 

Honeycomb,  Shasta  County,  Cali£>mia S 

Hope, Monte  Diablo, California.. 509 

Hornet,  White  Pine  County,  Nevada H9 

Horsehoo,  Whit©  Pine  County,  Nevada 1S9 

How,  Madison  County,  Montana 3(B 

Hubbard,  Lander  County,  Nevada 139 

Hubbell,  Madclena  Mountains,  New  Mexico 414 

Hudson  &  Logan,  White  Pine  County,  Nevada 135 

Humboldt,  Mesilla  County,  New  Mexico 399 

Humboldt  100th,  Placer  Mountains,  New  Mexico 408 

Humboldt,  Union  County,  Oregon 227 

Hume,  Mesilla  County,  New  Mexico 398 

Hunkey, Mesilla  County,New  Mexico . 398 

Hutchinson,  Placer  Mountains,  New  Mexico 407 

Hyde,  White  Pine  County,  Nevada 168 

Hydroffcn,  White  Pino  County,  Nevada 160 

Hyko,Lincobi  County, Nevada 1% 

I. 

Iceberg,  White  Pino  County,  Nevada 135,166 

Ice  King,  White  Piuo  County,  Nevada 135 

Ida  Elmore,  Owyhoo  County,  Idaho 236,239,244,245 

Ida  Elmore,  White  Pine  Countv,  Nevada ITS 

Ida,  Great  Salt  Lake  County,  Utah 330 

Idaho,  Elko  County,  Nevada 186 

Idaho,  Nevada  County,  Califomia 43,  51 

Idaho,  White  Pine  County,  Nevada 166 

Idlewild,  White  Pino  County,  Nevada 170 

Ipnacio,  Inyo  County,  California 17 

Illinois,  Great  Salt  Lake  County,  Utah 330 

Illinois,  Lincoln  County,  Nevada 197 

Illinois  No.  10,  White  Pine  County,  Nevada 169 

Imperial  North,  Storey  County,  Nevada 92, 105 

Imperial  Silver  Quarries,  Alpine  County,  Califomia 81 

Imperial  South,  Storey  County,  Nevada 93, 105 

Im potency,  White  Pino  County,  Nevada 135 

Inca,  Lincoln  County,  Nevatla 201 

Inca,  Mesilla  County,  New  Mexico 396 

Inca,  A\nnte  Pine  County,  Nevada 177 

luce  Hall,  White  Pine  County,  Nevada leO 

Independence,  El  Dorado  County,  Califomia 36 

Independence,  Sierra  County,  California 62,68 

Indiana,  Lincoln  County,  Nevada 197 

Indiana,  Meafjher  County,  Montana 299 

Indiana,  White  Pine  Countv,  Nevada 135 

Indianapolis,  Nye  County,  Nevada 144 

Indianapolis,  White  Pine  County,  Nevada 160 
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Kliftn  Dick,  Lincoln  County,  NevadA 201 

lAian  Queen,Nye  Coonty, Nevada 142 

adian  Valley,  Plamas  Coonty,  California 77 

^digo,  MesiUa  County,  New  Mexico 398 

Bdustry,  White  Pine  County,  Nevada 160,169 

alshnd  Empire,  White  Pine  County,  Nevada 170 

QOiey  Nevaoa  County,  California 53 

.  O.  U-,  Nye  County,  Nevada 143 

Mesula  Coun^,  New  Mexico 398 

Mines,  Cidaveraa  County,  California 29 

Ore,  Placer  County,  Califomia 38 

Rod,  Madison  County,  Montana 303-304 

mnsides,  Sierra  County,  Califomia 68 

terbide,  Mesilla  County,  New  Mexico 399 

iXLiy  Grant  County,  Oregon 225 

J. 

FaclEsonville,  Tuolumne  Coun^,  Califomia 28 

Faeper,  Mesilla  County,  New  Mexico 398 

Fenerson,  Nye  County,  Nevada 142 

fenny  Lind,  Placer  County,  Califomia 41 

lobn  Dare,  White  Pine  County,  Nevada 160 

fohn  Stoomel,  Nye  County,  Nevada .' 143 

Folmsou  Tunnel,  White  Pine  County,  Nevada 160 

Jo  Hiane,  Lander  County,  Nevada 130 

Josephine,  Inyo  County,  Califomia 19 

Josephine,  Mariposa  County,  Califomia 23 

Judge  Brown's,  Nevada  County,  Califomia 57 

JoKgemaut,  White  Pine  County,  Nevada 169 

JvBan,  Carter  County,  Wyoming 329,334 

Juniata,  Lincoln  County,  Nevada 201 

Jnno,  White  Pine  County,  Nevada 177 

Jostitia,  Boise  County,  Idaho 251 

E. 

Kanaka  Creek,  Sierra  County,  Califomia 68 

Kanaka,  Sierra  County,  California 68 

Kansas,  Mesilla  County,  New  Mexico 398 

Katie,  White  Pine  County,  Nevada 167 

Kavanaugh,  Placer  County,  Califomia 42 

Keblah,  White  Pine  County,  Nevada 160 

Keetinfi^,  Jefferson  County,  Montana 302 

Kem,  White  Pine  County,  Nevada 166 

Kentuck,  Storey  County,  Nevada 93,94,107 

Kentucky  Home  No.  3,  White  Pine  County,  Nevada 171 

Keystone,  Amador  County,  Califomia 32, 33 

Keystone,  Calaveras  County,  California 652 

Keystone,  Idaho  County,  Idaho 250 

Keystone,  Madison  County,  Montana 303,305 

Keystone,  Mesilla  County,  New  Mexico 398 

Keystone,  Sierra  County,  Califomia 68 

Keystone,  White  Pine  County,  Nevada 135, 149 

Kihoc,  Lauder  County,  Nevada 135 

King  Solomon,  Carter  County,  Wyoming 329, 332 

Kinney,  Storey  County,  Nevada 90 

Kinsey,  Lincoln  County,  Nevada 201 

Kip  and  Buel,  Gilpin  County,  Colorado 353 

Slnickerbocker,  Mesilla  Coimty,  New  Mexico 398 

Ejiickerbocker,  Nye  County,  Nevada 141 

Knickerbocker,  White  Pine  County,  Nevada 135 

Knicht,  Union  County,  Oregon 227 

Komer,  White  Pine  County,  Nevada 169 

L. 

Xdidy  Bell,  Lincoln  County,  Nevada 801 

Lady  Bryan,  Storey  County,  Nevada 100 

Lady  Bryan,  Lander  County,  Nevada 135 
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Lady  Washington,  No.  3,  Wliito  Pine  County,  Nevada iff 

La  fisperanza,  Mesilla  County,  New  Mexico tt 

La  Grande,  Union  County,  Oregon ff 

La  Grange,  White  Pine  County,  Nevada IS 

La  Monte,  White  Pine  County,  Nevada HB 

Lane  and  Fuller,  Lander  County,  Nevada 01 

Langston,  Mesilla  County,  New  Mexico 4N 

Last  Chance,  White  Pine  County,  Nevada 13^,0 

Last  Chance,  Mesilla  Countv,  New  Mexico 3K 

Last  Chance,  NyeCounty,  Nevada Ifi 

Latest  Discovery,  White  Pine  County,  Nevada Kl 

Laurel,  Nye  County,  Nevada W 

Legal  Tender,  Beaver  Head  County,  Montana VH 

Leonard,  White  Pino  County,  Nevada Ml 

Letitia  &  Poole,  White  Pine  County,  Nevada li 

Leviathan,  Jeflfereon  County,  Montana 3BI 

Leviathan,  Owyhee  County,  Idaho *• 

Leviathan,  White  Pine  County,  Nevada Ifl 

Lewis  Brothers',  Calaveras  County,  California 9 

Lexington,  AVhite  Pine  Coimty,  Nevada W 

Liberty,  Nye  County,  Nevada W 

Liberty,  White  Pine  County,  Nevada ^ 

Lightfoot,  Placer  County,  California • 

Lightner,  Calaveras  County,  California 9 

Limestone,  White  Pine  County,  Nevada !• 

Lily,  WTiite  Pine  County,  Nevada ^ 

Lincoln,  Amador  County,  California ^ 

Lincoln,  Mesilla  County,  New  Mexico 381 

Lincoln,  Owyhee  County,  Idaho ® 

Lincohi,  White  Pine  County,  Nevada ^ 

Lisbon,  Lander  County,  Nevada ^ 

Little  Amador,  White  Pine  County,  Nevada ^ 

Little  Giant,  Humboldt  County,  Nevada JJ 

Little  Giant,  Lincoln  County,  Nevada , jj 

Little  Monitor,  White  Pine  Countv,  Nevada ^* 

Little  I'hil.  Sheridan,  Wliito  Pino  Coimty,  Nevada 1'" 

Live  Oak,  Phuter  ('ounty,  California \ ^^f 

Loeoiiiotive,  White  Pine  County,  Nevada ^^^'  .\ 

Lone  .Jaek,  N(;va(la  County,  California ^ 

I^one  Load,  Mesilla  County,  New  Mexico ^ 

Lone  Star,  Great  Salt  Lake  County,  Utah J^ 

Long-looked-for  Carson,  White  Pine  County,  Nevada S 

Lookout  No.  "2,  White  Pine  County,  Nevada ^ 

Louane,  Madison  County,  Montana 
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Louisa,  Nye  County,  Nevada }^ 

Lucky  Strike,  Mesilla  County;  New  Mexico 

INI.  , 

McCarty,  Placrr  County,  California ,J.j 

McEntyic,  Lewis  and  Clarke  County,  Montana "j} 

McKniicht.  M«'silla  Countv,  New  Mexico f:, 

McLnnr,  White  Pin.' Couiity,  Nevada J^, 

McL<'lIan,  Lewis  and  Clarke  County,  Montana .t^ 

McMorries,  ^Icsilla  County,  New  Mexico '^ 

;Markl(M',  Amador  County,*  California «*! 

Mademoiselle,  Heaver  Head  County,  Moutana I'M)  i-^ 

Mair^jie.  Lander  County,  Nevada  /. mi 

Magnet,  (Jreat  Salt  Lake  Countv,  L'tah ,0,1  V'^ 

Ma-n..Iia,  Lander  County,  Nevada ^^'\f^^ 

Mah(»o^;iny,  White  Vuw,  County,  Nevada .>,« 

Maine,  Mesilla  County,  New  Mexico )]j,9 

Main  Key,  Mesilla  County,  New  Mexico -^ 

Mai  tea,  Mesilla  County,  New  Mexico '?»>!  iu 

Manunolh,  Carter  County,  Wyoming '>V»'-V4 

Mammotli.  (iilj>in  County,  Ct'lorado ""'"'U'i 

Mammotli.  Nye  (.'ounty,  Nevadn •••      .-  7II 

Mammoth,  PJumas  County,  California -■•      "  "i,.! 

Maiiiumth,  White  Pine  County,  Nevada -•  "        ;'^h 

.Mamoneld,  Mesilla  County,  New  Mexico -  -•■ 
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»n,  White  Pino  Connty,  Nevada 161,185 

roc,  Humboldt  County,  Nevada 189 

t,  Whit«  Pine  County,  Nevada 166 

a,  Mariposa  County,  California 23 

re  County,  Nevada 142 

20,  Idaho  County,  Idaho 250 

leu,  (Perkins's,)  Carter  County,  Wyoming 329 

lie,  Nye  County,  Nevada 142 

usetts  Hill,  Nevada  County,  Califomia 53 

Mesilla  County,  New  Mexico 399 

lece,  Lincoln  County,  Nevada 201 

1,  Calaveras  County,  Califomia 29 

er,  White  Pine  County,  Nevada 169 

1,  White  Pine  County,  Nevada 129,135,161 

kVhite  Pine  County,  Nevada 161 

ic,  Mesilla  County,  New  Mexico 398 

Lc,  White  Pino  County,  Nevada 161 

i,  White  Pine  County,  Nevada 179 

Mesilla  County,  New  Mexico 399 

Gilpin  County,  Colorado 352,354 

•m,  Lander  County,  Nevada 130, 672 

la,  Inyo  County,  California 18 

O'Nasby,  White  Pino  County,  Nevada 170 

»n,  Alpine  County,  Califomia 81 

Hill,  Nye  County,  Nevada 143 

Point,  Mesilla  County,  New  Mexico 398 

Delight,  Carter  Countv,  Wyoming 329,330,335,336 

Delight,  White  Pino  County,  Nevada 171 

Dream,  Nye  County,  Nevada 143 

4Toro,  Santa  F6  County,  New  Mexico 412 

)ta,  Deer  Lodge  County,  Montana 276 

y  Tunnel,  Whit«  Pine  County,  Nevada 161 

ppi,  White  Pine  County,  Nevada 135,149 

i,  Mesilla  County,  New  Mexico 398 

k,  No.  10,  White  Pine  County,  Nevada 170 

b,  Lincoln  County,  Nevada 201 

r  Consolidated,  Alpine  County,  Califomia 81 

r,  Great  Salt  Lake  County,  Utah 320 

, Himiboldt  County,  Nevada 192 

r,  White  Pine  County,  Nevada 169 

la.  Carter  County,  Wyoming 329,334 

la,  Humboldt  County,  Nevada 192 

O'hristo,  Storey  County,  Nevada 100 

ama,  Central  City,  New  Mexico 399 

uma,  Lander  County,  Nevada 135 

oma,  Njre  County,  Nevada 143 

uma,  Pmos  Altos,  New  Mexico ^ 398 

uma,  Taos  County,  Now  Mexico 387 

mery,  Mesilla  County,  New  Mexico 398 

mery,  White  Pine  County,  Nevada 135 

56,  White  Pine  County,  Nevada 135 

ental.  Sierra  County,  California 63 

jht,  Humboldt  County,  Nevada 189 

,  Humboldt  County,  Nevada 193 

and  Muncey  No.  2,  Lander  County,  Nevada 130, 135 

5  Star,  Alpine  County,  Califomia 81 

;  Star,  Owyhee  County,  Idaho 237,245,246 

?  Star,  Placer  County,  Califomia * 42 

Lander  County,  Nevada 130 

in,  Alpine  County,  Califomia 81 

in  Boy  and  Silver  Queen,  Wbite  Pine  County,  Nevada 170 

in  City,  Elko  Coimty,  Nevada 186 

in,  Placer  County,  Califomia 41 

Bullion,  Alpine  County,  Califomia 81 

in  Chie^  Deer  Lodge  County,  Montana 277 

in  Chief  Lincoln  County,  Nevada 201 

m  Chief,  White  Pine  County,  Nevada 178 

ineer,  Mesilla  County,  New  Mexico 398 

L)phir,  White  Pino  County,  Nevada ^■^ 
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aBnoHHBOneen,  Heagber  Cunnly,  ftfontftna .    . 

mmai  Twnuu.  While  Piue  Conaty,  Kevadn B    | 

MsTphjiNre  County,  Ncvaiia 

** — IT,  Wliil«  Pine  Couuty,  Nevada «■ 

-*  White  PLiio  County,  Hpvaila Ui 

K. 

dQwen.  Landar  Conaty,  Nevada tS 

-* — n,TVlute  Pin(<  Cuuiity,  Nevada '. M 

J,  Humliolilt  County,  Nevada , Ill 

_._.___llTnuni!l,WbitB  Pine  County,  Nevada ■ 

VkTCs  UwUmoii  County,  Montana II 

XdHeHmguD,  Carter  County,  Wyoming XMI 

Jhtoon,ll«iiison  County,  Mod  tan* ■ 

IMtielADinr,  Wliito  Pine  Couaty,  Nevada Ill 

«iT»d«,  Elko  Coiuitv,  Nnvailn UI 

■«T«d»Qw;cn.  KvrCciinitv,  Nfvada M 

■i»TMU HepiTvoir,  ViiliiiCmmv,  Culifornin ■ 

■h»»d)»,Wliil«Fii„.t.'.»intv,Xcva(iu H 

Aw  EldMlido,  Wliitu  Pi II u  County,  Nevada IB 

Kbv  JVMy,  I'iuiMr  County,  California t 

■nr  MexiatiJi,  Muiilla  Cuiuilj-,  New  Meiiuo W 

""  irTaAlliU.  Nevada  County,  California S 

ir  TccL  White  Pine  County,  Nevada HI 

»,B6kpr  County, Oregon ■§ 

"^Jtinli  County,  Utali ■ 

■  binder  County,  Nevada IS 

t,  Wiato  Pine  Conntj",  Nevada W 

..    .             It t<i  County,  Califbmia ... TS,T1 

Basal,  Lincoln  County,  NewMoziM M 

Kolm,  Heaitlu  County,  New  Mexico SI 

Vonpu^  Nvl^  County,  Niivaila MI 

SocmDi^,  WliitePiw  County,  Nevada 135,I0,UI 

■oon.Nya  County,  No vadu M 

Hoiftmbaqna,  Nevada Coiid^,  Ct^ifoniia S 

Norfolk,  White  Pine  County,Nevada lEI 

North  American,  Placer  County,  California 4 

North  Comstock,  Storey  County,  Nevada 97 

North  Opiiir,  Storey  County,  Novada 90 

North  River,  Lauder  County,  Nevada 130 

North  Shcba,  Humboldt  County,  Nevada iB 

North  Silver  King,  Lander  County,  Nevada 130 

North  Star,  Lander  County,  Nevada 13D,I3S 

North  Star,  Nevada  County,  California «,Sl 

Nosano,  White  Pine  County,  Nevada '. 166 

North  Star,  Hesilla  County,  New  Mexico 399 

Not,  Idaho  County,  Idaho SO 

Nyautic,  MeeiUa  County,  New  Mexico 399 

O. 

Oak  Hill,  White  Pine  County,  Nevada Iffi 

Oakland  North,  While  Pine  County,  Nevada IW 

Oakland,  White  Pino  County,  Nevada 168,178 

Oaka  and  Rceae,  Mariposa  County,  California 23,S4,49S 

O'Bannou,  Lewis  and  Clarho  County,  Montana 391 

Occidental,  Storey  County,  Novada 98,100 

Ocha  Vira,  White  Pino  Couuty,  Nevada 169 

Ohio,  Mcjiglier  County,  Montana x S99 

Oh  No  I  Guesa  Not,  Mesilla  County,  New  Mexico 388 

O.  K.,  Mesilla  Couutv,  New  Mexico 399 

O'Keefe,  White  Pine' County,  Nevada 168 

Did  Antiquity,  Mesilla  Couutv,  New  Mexico 389 

Old  Colony,  Lnuder  Couutv,  N'uvada 130 

Old  Dominion,  Nye  County,  Nevada IM 

Old  England,  WliLte  Pine  County,  Nevada 1» 

Old  JeBuit,  Mesilln  County,  Now  Mexico 399 

OldNeil,  While  Pine  County,  Nevada ', 163 

Olive,  Mesilia  County,  New  Mexico 398 

OUve  Branch,  MeRiUaCoanl^,  New  Mexico.. 398 
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Omeffa,  White  Pine  Conn^,  Nevada 162 

Oneida,  Amador  County^  Califomia 33 

Ophir,  Storey  County,  Nevada ' 97,102 

^tic,  Meeilla  County,  New  Mexico 398 

Oregon  City,  Butte  Counly,  Califomia 74 

Oregon,  Laiider  County,  llevada 130 

Orient,  White  Pine  County,  Nevada 171 

Oriental,  Sierra  County,  Califomia 68 

Original,  Deer  Lodge  County.  Montana 276 

Original  Hidden  Treasure,  White  Fine  County,  Nevada 149 

Oriole,  White  Pine  County,  Nevada 168 

Orleans,  Nye  County,  Nevada 141 

Oro,  Placer  County,  Califomia 42 

Ore  Claim,  Placer  County,  Califomia 41 

Oro  Fine,  Meagher  County,  Montana 299 

OroFino,  Owyhee  County,  Idaho 242,244,245 

Oroville,  Butte  County,  Califomia • 72 

Orphan  Boy,  White  Pme  County,  Nevada 168 

Ortiz,  Placer  Mountains,  New  Mexico 406 

Osbom  Hill,  Nevada  County,  Califomia 53 

OtheUo,  White  Pine  County,  Nevada 149,162,185 

Ottomai,  Mesilla  County.  New  Mexico 398 

Onr  OwnNo.  1,  White  Pine  County,  Nevada 179 

Our  Own  No.  2,  White  Pine  County,  Nevada 179 

Overman,  Storey  County,  Nevada 93,94,109 

Owens,  Mesilla  County,  New  Mexico .    399 

Owyhee,  Lewis  and  Clarke  County,  Montana 289 

P. 

Pacific,  El  Dorado  County,  Califomia 36 

Pacific,  Madison  County,  Montcma 303 

Pacific,  Mesilla  County,  New  Mexico 397,398 

Pacific  No.  1,  Mesilla  County,  New  Mexico 400 

Pacific  No.  2,  Mesilla  County^  New  Mexico 398 

Pactolus,  Yuha  County,  Caluomia 69 

Palm  Ledge,  White  Pine  County,  Nevada 135 

Paragon,  Placer  County,  Califomia 41 

Paris^  White  Pine  County,  Nevada 163 

Parkinson,  Lewis  and  Clarke  County,  Montana 289 

Park,  Lewis  and  Clarke  County,  Montana 289 

Park,  Nye  County,  Nevada 142 

Parrott,  Deer  Lodge  County,  Montana 276 

Pasco,  White  Pine  County,  Kevada 163 

Pass  Over,  Mesilla  County,  New  Mexico 308 

Passport,  Inyo  County,  Califomia 19 

Patnot,  Ljinder  County,  Nevada 135 

Pauper,  Owyhee  County,  Idaho 244,245 

Pearl,  Nye  County,  Nevada 141 

Peck  and  Porter,  Owyhee  County,  Idaho 244,245 

Peerless,  Lander  County,  Nevada 130 

Pennsylvania,  White  Pine  County,  Nevada 163,160 

Pennsylvania,  Yuba  County,  Cambmia 70,71 

Perrin,  Gilpin  County,  Colorado 355 

Perrin,  Nevada  County,  Califomia 46,51 

Petticoat  Co.'s,  Calaveras  County,  Califomia 29 

Phil.  Sheridan,  White  Pine  County,  Nevada 135,163 

Phoenix,  White  Pine  County,  Nevada 167 

Pickens  and  Edwards,  Owynee  County,  Idaho 245 

Pike  Hill,  Placer  County,  California 42 

Pine,  Mesilla  County,  New  Mexico 399 

Pine  Tree,  Mariposa  CJounty,  Califomia 23 

Pioneer,  Elko  County,  Nevada 186 

Pittsburgh,  Yuba  County,  Califomia 69 

Placervifle,  Alpine  County,  Califomia 81 

Plata  y  Plombo,  Mesilla  County,  New  Mexico 398 

Plata  y  Plombo  No.  2,  Mesilla  County,  New  Mexico 398 

Plomoro,  Mesilla  County,  New  Mexico 396 

Plutus,  Carter  County,  Wyoming 329-333 

Plymouth,  Lander  County,  Nevada 130,r"* 


Pocahontns.  Nye  County,  Norada 

FoootUto,  White  Pine  County.  NoTada 

Polar  Sliir,  Madison  Connty,  Montaaa 

Pompeii,  Owjhee  County,  Idaho 

Pour  Mnu'a,  Meaiilii  County.  NewMeiiuo 

Poomun,  Owj-hce  County.  Idaho a36,aS,m,Ii 

Poor  Mbu'b  Joy,  DocrLodgB  County,  Montana 

Poominjii  WLite  Pine  County,  Nevada 

Post  Ilolo,  Whit*  Pine  Connty,  Nevada *i 

PotoBi,  0«7bec  County.  Idaho 8*2,S«.!0,I 

PoioBi,  BhiiBla  Connty,  California 

Pogonip  and  OthelJo,  White  Pino  County, Nevada —     -^^^^ 

Prracott,  Nevada  Connty,  California i5ml? 

Pride  of  the  Moiintnia,  Hnmboldt  Couuty,  Nevada •  ■» 

Priilo  of  tlie  Wpet,  Lincoln  County,  Nevada 2b^ 

Pride  oftUoWes^MeeillaCountj-,  New  Mexico a  1^ 

Primrose,  Sierra  Connty,  California.. «... J"  1 

Prize,  Gilpin  Connty,  Colorado.. ., *J  I 

Providential,  Lander  Couuty,  Nevada ™  1 

Pmyn  and  PiiUcn.  Lander  Conntr,  Nevada *  1 

Pnnipkiu  Pir,  Nye  County,  Nevnaa ^«  I 

Pyramid,  WhiloPUio  Cunnty,  Nevada "*  I 

Q- 

QnurteMill,  Beaver  Hoad  Connty,  MoDtana 

Queen  City,  In,vu  Comity,  Cilifomia \i» 

Qnicn  Babe,  Mesilla  Connty,  New  Mexico H 

Quigloy,  Mesilla  County,  New  Mexico Jjl, 

Quincy,  MeaiUa  Connty,  New  Mexico li|n 

E. 

Bafkel,  Mesilla  Connty,  Now  Mexico W 

Kftiiihow,  Nye  Connty.  Nevada 16 

Ramirez,  Piacei  Mountains,  Now  Mexico Vtl 

Randolph,  Coos  County,  Ore({on 8U 

Haihbuu,  While  Pine  Connty,  Nevada- W 

Rattltr,  Lmriilo  Cirnuty,  Nevada.- gOl 

Battler,  White  Pine  County,  Nevada 161 

Eattleauako,  Yuba  County,  Califoniia 71 

Eavell,  Wliite  Pine  County,  Nevada 161 

Heal  del  Monte,  Lincoln  County,  Nevada SOI 

Eeal  del  Monte,  White  Pine  Connty,  Nevada IS 

Reolito,  Uucoln  County,  Nevada SOI 

Bed  Jacket,  Owyhee  County,  Idaho S^ 

Bed  Jacket,  White  Pine  County,  Nevada 1ft 

Boese's,  Untte  County,  California 7i 

E.  E.  Lee,  Jefferson  Connty,  Montana 30: 

Beecue,  Idaho  Connty,  Idaho SK 

Bevenge,  Nye  County,  Nevada 1« 

Bevenue,  Lander  Ciiunty,  Nevada 131 

Bich  Gulch,  Mesilla  County,  New  Mexico 3* 

Kichmond,  White  Pino  Couuty,  Nevada 171 

Bicker,  Lewis  and  Clarke  County,  Houtaua S^ 

Ringgold,  Mesilla  Couuty,  New  Mexico * 39S 

ElsiugStar,  Owyhee  County,  Idaho 236,244,245 

Risi UK  Sun,  Placer  Connty,  California 3g,33 

Eoanuaise,  Nevada  Conuty,  California 45,53 

Eoanoke,  Lander  County,  Nevada 131 

Boanoke,  Nyo  County,  Nevada HI 

Robert  Emmet,  White  Pine  Connty,  Nevada IS 

Robinson,  White  Pine  Connty.Nevada 179 

Rocky  Fellow,  Baker  County,  Oregon 230 

Boniley  and  Bngher,  Deer  Lodge  County,  Montana KB 

Boma,  Madison  Countv,  Montana 303 

Komeo.  White  Pino  Co'unty,  Nevada 135 

Rouiulus,  White  Pine  Connty,  Nevada 135,149 

Eoee,  Siurra  County,  California 60 

Soufih  and  Ready,  Mesilla  Connty,  New  Mexico 398 
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Bough  and  Beady,  Placer  Connty,  California 41 

Sough  and  Beady,  White  Pine  County,  Nevada 178 

raly  Meeilla  County,  New  Mexico 39S 

r,  White  Pine  County,  Nevada 177 

Vb,  Baker  County,  Oregon 230 

Santa  F6  County,  New  Mexico 412 

a 

White  Pine  County,  Nevada 168 

lento,  Inyo  County^,  California 20 

lento.  Storey  County,  Nevada 99 

Idle,  Nye  Countv^  Nevada 142 

)biuBh,  White  Fine  County,  Nevada 164 

_)Hill,  Placer  County,  California 42 

8aginaw,  White  Pine  County,  Nevada 108 

flaMo,  Mesilla  County,  Now  Mexico 398 

Salt  Point  Silver,  White  Pine  County,  Nevada 168 

Sam  Brannan,  Lander  County,  Nevada 131 

Sam  Gaty,  Lewis  and  Clarke  County,  Montana 289 

fiampson,  Idaho  County,  Idaho 250 

fian  Benito,  Inyo  County,  California 18,20 

Ban  Cnstohal,  Inyo  County,  California 18 

Sandalide,  Placer  County,  California 42 

Ban  FranciBco,  White  Pine  County,  Nevada 178,179 

BanGregorio,  Inyo  County,  California 18 

Ban  I^acio,  Invo  County,  California 20,22 

Ban  Joe^  Meailla  County,  New  Mexico 399,404 

flan  Jose,  White  Pine  County,  Nevada 178 

Ban  Miguel  de  la  Cruz,  Inyo  County,  California 19 

Ban  Bita,  White  Pine  County,  Nevada 149 

Santa  Clara,  Meeilla  County,  New  Mexico 398 

Santa  Cruz,  Lincoln  County,  Nevada 201 

Santenelle,  Inyo  County,  Califoruia 18 

Santo  Domingo,  Mesilla  County,  New  Mexico 398 

Santa  Juliana,  Madelena  Mountains,  New  Mexico 413 

Santa  Bita,  Mesilla  County,  New  Mexico 402 

Santa  Bita,  White  Pine  County,  Nevada 136 

Santa  Bita,  Tavapai  County,  Arizona 322 

Santa  Bo8&  Santa  F6  County,  New  Mexico 412 

Saratoga,  Lander  County,  Nevada 135 

Saskatchewan  Tunnel,  White  Pine  County,  Nevada 164 

Saturday^  White  Pine  County,  Nevada 186 

Savage,  Lander  County,  Nevada 131 

Savage,  Lincoln  County,  Nevada 201 

Savage,  Nye  County,  Nevada 143 

Savag«f,  Storey  County,  Nevada 90, 103 

Savannah,  Lander  County,  Nevada 131,135 

8.  C.  Baker,  Lander  County,  Nevada 136 

Sohimmerhom,  Juab  County,  Utah 321 

Schoharie,  White  Pine  County,  Nevada 167 

Scot,  Idaho  County,  Idaho 250 

Scratch,  Carter  County,  Wyoming 332 

Sea  Shell,  White  Pine  County,  Nevada 168 

SebastopoL  Nevada  County,  Califomia 53 

Second  of  May,  Wliite  Pine  County,  Nevada 164 

Sedillor,  Mesilla  County,  New  Mexico 399 

S^^egated  Belcher,  Storey  County,  Nevada 94 

Seiffert's,  Calaveras  County,  Califomia 30 

Seminole,  Humboldt  County,  Nevada 187 

Sensenderfer,  Gilpin  County,  Colorado 353 

Seventy-six,  Plumas  County,  Califomia 75, 76 

Seymour.  White  Pine  County,  Nevada 136 

Shamrock,  Nye  County,  Nevada 142 

Shamrock  No.  3,  White  Pme  County,  Nevada 169 

Shawmut,  Tuolumne  County,  Califomia 28 

Bheba,  Humboldt  County,  Nevada 192 

Sheldon's,  Calaveras  County,  Califomia 29 

Sherman,  Beaver  Head  County,  Montana 311 

Sherman^  Lander  County,  NevadJa •••.•. 131 

H.  Ex.  Doc.  207 — -50 
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Shilob,  White  Pine  County,  Nevada IS 

Sibley,  Beaver  Head  County,  Montana 311 

Sides,  Storey  County,  Nevada 9» 

Sierra  Blanca,  Lincoln  County,  New  Mexico 403 

Sierra  Butt<»8,  Sierra  County,  California 60,071 

Sierra  Novaila,  Storey  County,  Nevada ©,l«l 

Silicon,  £1  Dorado  County,  California 3S 

Silverado,  White  Pine  County,  Nevada 166 

Silver  Chamber,  Lander  County,  Nevada 131,B5 

Silver  Circle,  White  Pine  County,  Nevada 1« 

Silver  Cloud,  White  Pine  County,  Nevada IS 

Silver  Comet  Mining,  Milling  and  Tunnel,  White  Pine  County,  Nevada 168 

Silver  Cord,  Owyhee  County,  Idaho 836,844,86 

Silver  Peak,  Lincoln  County,  Nevada Vi 

Silver  Peak,  Nye  County,  Nevada   14J 

Silver  Star,  Nye  County,  Nevada 143 

Silver  Star,  White  Pine  County,  Nevada 16r 

Silver  Vault  Tunnel,  White  Pine  County,  Nevada 164 

Silver  Wave,  White  Pine  County,  Nevada IM 

State  Lead,  Nevada  County,  Califomia SS 

Slum,  Owvhee  County,  Idaho SJ6 

Smartsvilfe  Hydraulic,  Yuba  County,  Cabfomia 89 

Smith  &.  Martin,  Lander  County,  Nevada 131 

Snoffer,  Placer  County,  Califomia 4J 

Snow  Drop,  White  Pine  County,  Nevada 186,1© 

Soledad,  Lincoln  County,  Nevada IS? 

Soles  andPerkinR,  Carter  County,  Wyoming 3S9,33S,336 

Some  Pumpkinfl,  White  Pine  County,  Nevada 161 

Sotoyome,  White  Pine  County,  Nevada 168 

South  American,  Lander  Count)',  Nevada 131,135 

Southern  Light,  Lander  County,  Nevada 131 

Southern  Slope  Tunnel ,  White  Pine  County,  Nevada 164 

Sparks  and  Smith,  Butte  County,  Califomia 74 

Sparta,  Nye  County,  Nevada 141 

Specimen,  Placer  County,  California 4i 

8pitzlx»rgen,  White  Pine  County,  Nevada 169 

Springfield,  Beaver  Head  County,  Montana 3<W 

Spring  Hill  and  El  Dorado,  White  IMne  County,  Nevada H>4 

Spring  Vallev,  Bntto  County,  Califomia 74 

Stanibole,  White  Pino  County,  Nevada 136 

Standing  Stone,  White  Pine  County,  Nevada 167 

St.  Andr6,  Inyo  County,  California 19 

Stapp, Mesilla  County,New  Mexico 399 

St.  Arnold,  Star  of  Hope,  Mesilla  County,  New  Mexico 399 

Star  of  the  W<58t,  Meagher  County,  Montana 297 

State,  Meagher  County,  Montana 299 

Stella,  Mesilla  County,  Now  Mexico 399 

Stephen  A.  Douglas,  Lander  County,  Nevada 135 

Sterling,  Yavapai  County,  Arizona 321 

Stevenson,  Mesilla  County,  New  Mexico 413 

Stewart,  White  Pino  County,  Nevada 168 

Stewart,  Mesilla  County,  New  Mexico 404 

St.  George,  Stonjy  County,  Nevada 100 

Stickles,  Calaveras  County,  Califomia 29 

Still  wagon,  El  Donulo  County,  Califomia 36 

St.  John's,  Meagher  County,  Montana 299 

St.  Lawrence,  Mesilla  County,  New  Mexico 3^ 

St.  Lawrence,  White  Pine  County,  Nevada 166 

St,  Louis,  Inyo  County,  Califomia l^ 

St.  Louis,  Lander  County,  Nevada 135 

St.  Lucas,  Inyo  County,  California 19, 22 

Stockbridge,  Nevada  County,  Califomia B3 

Stonewall,  Mesilla  County,  New  Mexico 399 

Stonewall,  Taos  Coimty,  New  Mexico 383 

StonewaU,  White  Pine  County,  Nevada 136,149 

Stony  Bar,  Placer  County,  Califomia 42 

Storm  Cloud,  White  Pine  County,  Nevada 168 

Storm  King,  Nye  County,  Nevada 144 

St.  Paul,  Beaver  Head  County,  Montana 308 
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tranger,  Lander  Comity ,  Nevada • 131 

t.  Tomas,  Inyo  County,  Califbmia 20 

ommit,  Amador  Connty,  California • 38 

nnunit, Central  City,New  Mexico 399 

ommit,  Pinos  Altoe,  New  Mexico 398 

ommit,  White  Pine  Connty,  Nevada 135,177 

onbeam,  Nye  County,  Nevada 143 

unburst,  White  Pine  County,  Nevada 177 

undry, Owyhee  County,Idano 236 

underland,  Lincoln  County,  Nevada 201 

unnyBide,  Lander  County,  Nevada 135 

unn^  Side,  White  Pine  County,  Nevada 164 

nperior,Nye  County,  Nevada 142 

urplus  Oro  Fino, Owyhee  County,Idaho 242 

wansea,  Taos  Countv,  New  Mexico 388 

weet  Vengeance,  Tuba  County,  California 71 

wiss,  Carter  County,  Wyoming 329 

T. 

^ulah,  Humboldt  County,  Nevada 198 

arshish,  Alpine  County,  California 80,81 

atem,  Lewis  and  Clarke  County,  Montana 289 

errible,  Clear  Creek  County,  Colorado 370,371 

exas,  MesiUa  County,  New  Mexico ^ 398 

he  Orphan,  MesiUa  County,  New  Mexico 398 

hree  Kings,  White  Pine  County,  Nevada 170 

hree  Pinos,  Mesilla  County,  New  Mexico 398 

hombur^,  Lincoln  County,  Nevada 201 

horpe's,  Calaveras  County ,  California 30 

iger.  Placer  County,  California 41 

iger,  White  Pine  County,  Nevada 177 

imako,  Lander  County,  Nevada 131,136 

iticaca,  Lincoln  County,  Nevada 201 

odd.  White  Pine  County,  Nevada 171 

ompkins,  MesiUa  County,  New  Mexico 398 

owbrid^,  Amador  County,  California 38 

oyabe,  Lander  County,  Nevada 131,136 

ransylvania,Nye  County,  Nevada 144 

reasore,  Beaver  Head  Connty,  Montana 311 

reasure  HiU  Mining  and  Milling,  White  Pine  County,  Nevada 164, 185 

reglone,  Storey  County,  Nevada 92 

rench,  White  Pine  County,  Nevada 170 

resoro,  Nye  County,  Nevada 143 

roj an,  Lander  County,  Nevada 131 

roy,  Lander  County,  Nevada 131,136 

rue  Flag,  Beaver  Head  County,  Montana 308 

rue  SUver,  Madison  County,  Montana 303 

nolumne,  Lauder  County,  [Nevada 131, 136 

nolumne  Mountain,  Tuolumne  County,  Califomia 28 

nrkey  Gulch, Mesilla  County, New  Mexico 398 

Qscarora,  Meagher  County,  Montana 299 

necarora,  Lander  County,  Nevada 131 

wiUght,  Owyhee  County,  Idaho 245 

win  Sister8,*MesiUa  County,  New  Mexico 398 

U. 

matiUa,  White  Pine  County,  Nevada 169 

ucle  Sam,  Lewis  and  Clarke  County,  Montana 289 

ncle  Sam,  Placer  County,  Califomia 41 

nion.  Baker  County,  Oregon ....••.  230 

nion,  Calaveras  County,  Califomia •  29,30 

nion.  Central  City,  New  Mexico 399 

nion,  MesiUa  County,  New  Mexico 398 

nion,  Nye  County,  Nevada 148 

nion,  Sierra  County,  Califomia • 6S 

nion,  Inyo  County,  CaUfomia 88 

nion,  Wnite  Pine  County,  Nevada 149 

nion  Jack,  Nevada  Connty,  Califomia 58 

nion  HiU,  Nevada  County,  Califomia ,..  46,51 
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Union  Series,  Hnmboldt  County,  Nevada IS 

U.  P.  R.,  GUpin  County,  Colorado V 

Utica,  CalaveniB  County,  California • 1 

Utile  Dolce,  White  Pine  County,  Nevada If 

V- 

Valley  Vein,  Lincoln  County,  Nevada 9BI 

Vancouver,  Lander  County,  Nevada 196 

Variety,  Meeilla  County,  New  Mexico SB  | 

Vedder,  Lander  County,  Nevada 131,135 

Vermillion,  Nye  County,  Nevada .- 113 

Vicksburg,  Nye  County,  Nevada IC 

Victor,  White  Pine  County.  Nevada 165 

Viola,  Placer  County,  Califomia 48 

Virginia,  Mesilla  County,  New  Mexico 399 

Virginia  Tunnel,  White  Pine  County,  Nevada 171 

Virginia,  White  Pine  County,  Nevada 136,165,175 

Vivian,  Meagher  Countv,  Montana 239 

Volair,  Meeilla  County,  New  Mexico 386 

Vulture,  Zavapai  County,  Arizona 321 

W. 

Wabash,  Lander  County,  Nevada 136 

Wabash,  White  Pine  County,  Nevada 165 

Wadham,  Beaver  Head  County,  Montana 306,9)9 

Wall  and  Isabella,  Lander  County,  Nevada 131 

Wallace,  White  Pine  County,  Nevada 171 

Walmssia,  Lewis  and  Clarke  County,  Montana 2® 

Ward  Beccher,  White  Pine  County,  Nevada 166 

Ward  Beccher  South,  White  Pine  County,  Nevada 1© 

War  Eagle,  Lewis  and  Clarke  County,  Montana 299 

Washington  and  Colfax,  Inyo  Counfy,  Califomia 18.20 

Washington, Carter  County,  Wyoming 329,331 

Washington  No.  2,  Lander  County,  Nevada 131 

Washington,  Madalena  Mountains,  New  Mexico 413 

Washington,  Mesilla  County,  New  Mexico 398 

Washington,  Nye  County,  Nevada 142 

Washington,  Shasta  County,  Califomia S3,^l 

Waterloo,  Grant  County,  Oregon 225 

Watfleka,  Madison  County,  Montana 3W 

Watson,  Lander  County,  Nevada 13t» 

Waubonsa,  MesiUa  County,  New  Mexico 399 

Webster,  Juab  County,  Utah 321 

West  Eureka,  Nevada  Couuty,  Califomia 53 

Westford,  White  Pino  County,  Nevada 170 

West  Point,  White  Pine  Countv,  Nevada 165 

Whellvor,  White  Pino  County,  Nevada 171 

Whiskey ,  Owyhee  County,  Idaho „ 245 

Whisky  Creek,  Mesilla  County,  New  Mexico 3ft? 

Whiskey  Gulch,  Owyhee  County,  Idaho 245 

White  Cloud,  Meagher  Countv,'Montana 299 

White  Eagle,  White  Pino  County,  Nevada 165 

Whiteman  &  Lonem an.  White  Pino  Couuty,  Nevada 171 

White  &  Murphy,  Storey  County,  Nevada 90 

Whitlatch  Union,  Lewis  and  Clarke  County,  Montana ^ 

Whitlatch  Yankee  Blade,  Lander  County,  Nevada 131, 136 

Wide  West, Mesilla  County,New  Mexico 398 

Williams,  Lander  County,  Nevada 136 

William  Pen n,  Nevada  County,  Califomia 53 

Willimantio,  White  Pine  County,  Nevada 16^ 

Wild  Swan,  Mesilla  County,  New  Mexico 39i 

Winning  Hand,  White  Pine  County,  Nevada 16i 

Winchester,  Alpine  County,  Califomia 8] 

Winscott,  Lewis  and  Clarke  County,  Montana 23 

Wisconsin,  Lewis  and  Clarke  County,  Montana 28( 

Wisconsin,  Nevada  County,  Califomia 47,5! 

Wisconsin,  White  Pine  Countv,  Nevada 17! 

World  Beater,  Carter  County,  Wyoming 33i 

Wyandotte,  Lincoln  County,  Nevada 20: 
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r,NyeCoaDty,NevadA 142 

ee  Blade,  Jaab  County,  Utah 321 

ee  Blade,  Lander  County,  Nevada 131,136 

V7  Jacket,  Storey  Connty,  Nevada 93,94,101,107 

v7,Lander  County, Nevada 197 

nite,  Humboldt  County,  Nevada : 192 

g  America,  Carter  County,  Wyoming 329, 331 

gAmedaa,JuAb  Couatj>Utab.., 321 

gAmeiica,  Nve  County,  NevadA 141 

,  Beaver  Head  County,  MontaoA....:.. 308 

Z. 
na.  White  Fine  Comity,  Nevada • 109 
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A. 

Accidents  in  mines ••.••.••.••.••....  696,flS 

Agricoltare in  Colorado 81 

Amalgamation,  diy 781 

Amalgamation  in  Grass  Valley. 44 

Amalgamator  and  Separatori  Farrand's — . 669 

Andemar's  Parachute • Wi 

Annular  drill  for  prospecting S86 

Artesian  wells 587 

Assay  office  for  Montana . . ....  316 

Assistants,  acknowledgments  of 8 

Anriferons  beaches  of  Oregon SIO 

Australian  st-amps ........ ...  675 

Automatic  dumping Sffi 

Axles,  self- lubricating 89 

Axles,  oiling fiO 

B. 

Barrel  amalgamation 

Bartola's  process 

Batteries^yerflow 

Battery,  Howlimd's  Botary • 

Battery  mortars ...••..••••........  ...... 

Battery  screens 

Beach,  auriferous,  of  California  and  Oregon 

Beaumont  and  Locock's  Rock  Drill 

Beds  and  seams 

Belden'sPan 

Bersstrom's  Rock  Drill 

Blake's  Rock-breaker 

Blanket  concentration 

Blanks  used  for  collecting  statistics 

Bleiberg  Lifting  Pump 

Bleiberg,  expenments  at 

Blower,  Evrard's 

Blower,  Tblrion's 

Blower,  Root's  Compression .... 

Blowers,  fan 

Blue  Lead  of  California 

Blue  Moun tains,  Oregon,  gold  fields  of 

Booth  &  Co.'s  Pan 

Boring  Ax)paratu8,  Degous^e  and  LaArent's 

Boring  Apparatus  of  De  la  Rocho-ToUay  and  Perret 

Boring  Ap))aratus,  Kind's 

Boring  for  coal 

Boring  for  oil 

Boring  largo  shafts 

Boring  tools 

Boty's  Safety  Lamp 

Braune's  Parachute 

Brazil,  stamp  mills  in 

Breaking  down  coal  by  hydraulic  pressure 

Breaking  ores 

Brookes,  Burleigh  and  Gates's  Drill 

Bruckner's  Cylinder 360,376 

Bruckner's  process  for  silver  ores 743 

Buddie,  concave 714 

Buddie,  Paine  &  Stevens's  improved 44 

Buddies,  Uuet  and  Gayler's 714 

Bullion  product  of  Colorado 339,344,351 

Bullion  product  of  Idaho 234 

Bullion  product  of  Montana 317 
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killion  product  of  Nevada 113 

Snllion  product  of  New  Mexico 383 

BnUionproductof  Oregon  and  Washington 203 

bullion  product  of  Wyoming 337 

kOlion  production,  remarks  on 7 

bullion  production  for  18G9,  general  estimate  of 7 

Jurleigh  Kock  Drill 506 

C. 

)ablee 579,582 

California,  lieach  mininff  in 86 

California,  Blue  Lead  of. 64 

California,  dead  rivers  of 63 

California,  hoisting  machinery  in 572 

California,  manufactories  of  mining  machinery 472 

California,  mining  ditches  in 476 

California,  oil-bormff  in 535 

California,  stamps  of 663 

California,  Table  Mountain  of 66 

Cages,  European 578 

Carret,  Marshall  &  Co.'s  Coal  Cutter 547 

Cascade  range,  gold  fields  of 211 

Jast-iron  concentrators 698 

Jhamber  drill 845 

Hbiaudron's  Moss  Box 544 

Chinese  pump 602 

Silofate  of  i>otash 499 

!hloridizing  Furnace,  Stetefeldt's 749 

nilorination 731 

Jhlorination  for  silver  ores 746 

!lamey  Safety  Lamp 633 

lamsandcam  shafts 662 

lentrifu^  crushers .^ 655 

loal,bormgfor 534 

!oal  Cutter,  Carret,  Marshall  &  Co.'s 547 

Joal  Cutter,  Firth's 551 

loal  Cutter,  Hurd's 552 

loal  Cutter,  Jones  and  Levick's 551 

loal  Cutter,  Peace's 546 

ioalin  Colorado 378 

!oal  in  Idaho 247 

loal  in  Montana 259,270,291,311,313 

loal  in  New  Mexico 414 

loal  in  Utah 319 

loal  in  Wyomiuff 327 

Idlorado,  agricmturein 339 

k)lorado,  bullion  product  of 339,344,351 

lolorado,  iron  in 379 

lolorado,  mining  speculations  in • 348 

olorado,  ores  of 345,370 

'olorado,  reduction  works  in 350 

Colorado,  salt  in 379 

olorado,  sUver  belt  of 368 

k>lorado,  stamp  miUs  in 347,363 

olumbia  River,  geology  of 205 

Compressed  air  as  a  motor • 509 

omstock  lode,  hoisting  on 574 

bmstocklode,  middle  portion  of 92 

omstock  lode,  mines  on  continuation  of 99 

omstock  lode,  northern  portion  of 88 

omstock  lode,  prospects  of 95 

omstock  lode,  southern  portion  of. 93 

omstock  mines,  bullion,  dividends,  &c.,  of Ill 

oncave  buddle 714 

oncentrating  by  jiffging 701 

oncentration,  manket 697 

onceutration  in  Grass  Valley 44 

onoentration  of  alluvium 699 

onceutration  of  vein  stuff 694 


792  INDESL 

Conoentrstoray  cuBt-lron •••.•...•.••..•..•  6K 

Concentrator,  Hendy*8 . - — O 

Concentrator, Hnngerftyrd's ................  791 

Concentrator,  Krom's  Dry M 

Conical  separators •  .... ..  711 

Comiah  pnmping  engine 9Q 

Cornish  rolls (H 

Cornwall,  hoisting  in STl 

Cooke's  Ventilator 6U 

Conch's  Eock  Drill 501 

Crushing  by  rollers 6SI 

Crushing  ores — 60 

Cox's  Pan 


Crenzot  Winding  Engine 567 

Crosby  and  Thompsons  process 966 

Crushers,  centrifugal 656 

Cylmder,  Brftcken 360,376 

D. 

Davy's  Safety  Lamp j 63S 

Deaa  rivers  of  Cahfomia 6) 

DegouB^  dt  Laurent's  Boring  Apparatus SU 

De  la  Roche-Tollay  &  Penevs  Boring  Apparatus 885 

Desulphurizer,  Dodge's ^ 967 

Direct-acting  pumping  engines 607 

Dislocations  or  veins • 461 

Ditches  in  New  Mexico 391,391 

Dodge's  Desulphurizer 3S7 

Donnell's  Moitar 661 

Daring's  Rock  Drill 514 

Double-acting  pumping  engines 616 

Dru's  Trepan i 541 

Drainage  by  siphons 609 

Drums...... ^.. ................................... ............  579 

Dualin 496 

Dumping,  automatic 666 

DressinjB^  works,  Kurtz's 377 

Dynooute 486 

E. 

Echolles  mobiles  613 

Electric  exploders 496 

Electricity  in  metallurgy 7S6 

Eloiu's  Safety  Lamp 633 

European  guided  cages 578 

Euroi>can  pumping  engines 606 

Evrard's  Blower 636 

Evrard's  Self-lubricating  Axles 556 

Exhaust  ventilation 633 

Exploding  charge*  by  electricity 496 

Explosives,  pyroxiline,  xyloidiue,  gun-cotton 498 

Explosives,  chlorate  of  potash 496 

Explo8i\'e8,  dualin 496 

Explosives,  giant  powder,  or  dynamite 486 

Explosives,  grahamito  substituted  for  charcoal 498 

Explosives,  gunpowder 486 

Explosives,  nitro-rfycerine 4S8 

Explosives,  Oliver^  powder 498 

P. 

Fahrkunst 613 

Fan  blowers (327 

Fan,  Lloyd's  Noiseless 627 

Fan,  Schiele's 628 

Farrand's  Amalgamator  and  Separator 6S9 

Fire-damp  Apparatus,  Gumey's 641 

Fire-damp  Apparatus,  Letoret's 644 

Fires  in  mines 632,638 

Firth's  Coal  Cutter 551 
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'b  Coal  Cutler 668 
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Indians  in  New  Mexico....  • .••.•.••.••••••••..  387,41 

Indiana  in  Montana - .•-...—--....-—...  M 

Indian  labor  in  Eastem  Neyada tt 

Iron  in  New  Mexico •.•...••• O 

Iron  in  Colorado -..-.-........-.-.-..  3S 

Iron  ore  in  Sierra  County,  CaUfomia • ..••• 51 

Iron  ore,  placers  of - --...-  —  -- fi 

J. 

Jigging T^ 

Jig,  self-discharging TO 

Jigs,  Geyer's 704,  ?• 

Jig,  Wimmer's Continuous 9K 

Jig,  Eittinger's  Self-acting 7« 

JcSart's  Cable  Drill M 

Jones  ^t  Levick's  Coal  Cutter SBL 

E. 

Keith's  process .**•  ...... — SS 

Kent's  process .- 3B? 

\                Kibbles 5» 

Kind's  Boring  Apparatus 5R 

Knox's  Eureka  drinder 01 

Knox's  Pan - - .- 68 

Krom's  Dry  Concentrator TV 

Ktlstel's  leaching  process 711 

L. 

Labor,  classification  of,  in  Eastern  Neyada ISO 

Labor,  cost  of,  in  Eastern  Nevada IS 

Labor  in  Montana 980 

Lands  along  Northern  Pacific  railroad S66 

Leaching  T^ocees,  Kiistel's 741 

Lemiell^sVentaator Gffi 

Leschot's  Diamond  Drill 518 

Letoret's  Fire-damp  Apparatus 644 

Lifting  pump,  Bleiberjf 606 

Litigation  in  Whit«  Pine  district 1^1 

Lloyd's  Noiseless  Fan 6S7 

Locomotives  for  tn^mmiug 564 

Lodes 453 

Lundgren's  Pulverizing  Barrels 6» 

Lyon?  Smelting  Works,  Colorado 359 

M. 

Magnetism,  lamp  unlocked  by 63S 

Man-engine — 613 

Moss  deposits -- 467 

Mechanical  ventilation 623,635 

Metallurgical  iirocesses 727 

Michat's  Parachute 595 

Mettacom  Mill 733 

Mineral  deposits,  beds  and  seams 466 

Mineral  dejiosits,  classification  of 447 

Mineral  deposits,  deposits  of  debris 449 

Mineral  deposits,  exposed  or  superficial 447,44;^ 

Mineral  deposit-s,  impregnations 467 

Mineral  dei>osits,  inclosed  or  subterranean 447,453 

Mineral  dei>osits,  lodes 453 

Mineral  dejK)8iUi,  mass  deposits 467 

Mineral  deiKwits,  placer,  cement,  and  gravel  beds 449 

Mineral  deposits,  surface  formations  in  place 452 

Miner's  inch  of  wat^r 477 

Miners,  raising  and  lowering 613 

Mines,  National  School  of 8 

Mining,  expense  of  in  Eastern  Nevada 122 

Mining  law  of  United  States,  area  of  tract 426 

Mining  law  of  United  States,  ext'.;nsioiis 442 

Mining  law  of  United  States,  £aults  found  witii 424 
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lOniBg  Iaw  of  United  states,  floating  locatioiiB 441 

Mfadnglaw  of  United  States,  how  regarded 423 

mniDglawof  United  States,  ii^nry  from  later  locations 433 

Ifinlng  law  of  United  States,  letter  of  Judge  Donne 421 

mning  law  of  United  States,  Mining  School 441 

IGiiing  law  of  United  States,  new  policy  proclaimed 422 

Milling  law  of  United  States,  outlying  ore-bodies 436 

Milling  law  of  United  States,  piraticiu  locations 428 

Mining  law  of  United  States,  placer  claims 441 

Mining  law  of  United  States,  premature  patents 437 

Mining  law  of  United  States,  proposed  act 442 

Mininglawof  United  States,  register's  publication 442 

Mining  law  of  United  States,  remedies  proposed 425 

Ifininglaw  of  United  States,  restriction  or  patents 433 

IGning  law  of  United  States,  retrospect 421 

Mining  law  of  United  States,  safety  of  records 440 

Mining  law  of  United  States,  space  of  intersection 436 

Mining  law  of  United  States,  surveys 441 

Mining  law  of  United  States,  tenure  not  uniform 438 

IGning  law  of  United  States,  union  of  veins 437 

Ifininglawof  United  States,  vein  and  deposit  claims 440 

Mining  machinery  of  Califomia 471 

Mining  picks 480 

Mbiing  shares,  fluctuations  in 114 

Mint  statistics 765 

Mining  stocks,  quotations  of 116 

Monmer's  process 358 

Montana^  agriculture  in 255 

Montana^  assa^  office  for 316 

Montana^  bullion  product  of 317 

Montana^  coal  in 291,311,313 

Montana^  climate  of 256 

Montana^  foesil  remains  in 281 

Montana^  geysers  in 312 

Montana^  Xndiansin 294 

Montana,  labor  in 260 

Montana,  systems  of  mining;  in « 253 

Montana,  timber  and  coal  m ^ 259 

Montana^  wonderfiQ  ca&on  in 291 

Monte  Diablo,  hoisting  at 573 

Moore's  Quartfls  Qrinder  and  Amalgamator 687 

Mortar,  Donnell's 661 

Mortars,  dry 662 

Mortars,  high 660 

Mortars,  section 661 

Moss-boxes 544 

Miiseler's  Safety  Lamp 633 

N. 

Nevada,  bullion  product  of 113 

Nevada,  hoisting  machinery  in 572 

Nevada,  stamp-mills  in 113 

Nevada,  safety  cage  in 576 

New  Mexico,  bullion  product  of 383 

New  Mexico,  coal  in 414 

New  Mexico,  ditches  in 391 

New  Mexico,  Indians  in 397,409 

New  Mexico,  iron  in 417 

New  Mexico,  ores  of 417 

New  Mexico^  Spanish  grants  in 409 

Nitro-glycenne 488 

Nuggets,  formation  of 450 

Nuggets,  list  of 452 

Nysrs  Wedge  Parachute 596 

O. 

Oil,  boringfor • _ 535 

Oiling  axles \. 569 

Oliver's  Powder 498 
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Oreicon,  nnriferonB  beaches  of - •.••...•.••.•. 6C,2K 

Oregon,  bullion  product  of ••...•..  •......••• iJ9 

Oregon,  fossil  remains  in •....••...•........ Vi 

Oregon,  lakes  of  Southeostoni •-.. — 8Z1,& 

Oregon,  mail  routes  in  Eastern ..••••...... :B1 

Ores  of  Colonwlo 345^3» 

Ores  of  New  Mexico 40 

Overdow  butteries • ttl 

P. 

Pacific  railroad,  effect  on  mining  of .•••... W 

Pacific  railroad,  Northern,  lands  along M 

Pacific  railroad.  Northern,  snow  on W 

Pacific  railroad,  Northern,  tratfic  of 

Pans ..••••.•.•••........... 

Pan,  Belden's 

Pan,  Booth  &Co.*8 

l*an,  Cox's 

Pan,  Hepburn  and  Peterson's 

Pan,  Horn's 

Pan,  Knox's 

Pan,  Moore's 

Pan,  Patton*8 

Pan,  the  new  Hepburn ..•.......••.....•. 

Pan,  Vamcy's 

Pan,  Wheeler's — ..... 

Pan,  Wheeler  and  Randall's 

Parachutes 

Parachute,  Andemar's 

Parachute,  Hraune's —  ........... 

Parachute,  Fontaine's  claw ...••... 

Parachute,  Miclmt's ........... 

Parachutes,  Nyst's  Wedge 

Paris,  artesian  wells  at 

Patton's  Pan 

Partz's  electrical  process TST 

Percussion  Table,  Rittinger's 7li 

I*etroleuin  in  Wyoming 35!7 

Pioi'he's  electricjil  pnu'eus - 757 

Pioneers  of  Eastern  Nevada li? 

Peace'H  Coal  Cutter  or  Iron  Man 516 

Placers 449 

Platinum,  mamier  of  occurrence  of 466 

Poll  pick 4« 

post  windmillH 73!0 

Prex?iou8  metals,  nnnluction  of 760,766 

Priees,  causes  of  nigli,  in  Nevada VS 

r*roce88,  Bartola'H 357 

Process,  Crosby  and  Thompson's 356 

l*roceRs,  Hagan's 35^ 

Processes,  improvements  in,  in  Eastern  Nevada - W4 

l»rocess,  Keith's 356 

Process,  Kent's 357 

I*roce8s,  Monuier's 35e 

Processes,  silver,  in  ('olorado 374 

l*ul vcri/.er,  Lund^ren's 655 

I^mp,  lJleib4»rg  hfting tiW 

Pump,  Chinese €02 

Pumping  engine  at  Grand  Ilornu 609 

Pumping  engine,  Cornish 603 

Pumping  engines,  direct-acting 607 

Pumping  engines,  doiiMr-acting 610 

Pumping  engiiH's,  KuiojR'an 603 

Pumi>iiig  Kngin«',  Quillac<i's 600 

Pumps,  fci.ixon 611 

Pnm])s,  steam 610 

P^Toxylinc '//, '/////.[[[[IW         496 
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Q. 

;z  crashing  by  stamps 669 

silver,  production  of 759 

Msq's  pumping  engine 609 

B. 

Qg  and  lowering  miners 613 

Qg  water , 600 

ction  works  in  Colorado 350,369,362,309 

>  River  iirocess 733 

iger's  Percussion  Table j. 712 

iger^s  Self-acting  Jig 703 

Igor's  Separating  Tubs ,.,  711 

Igor's  Setz-rad ^ 709 

Qger's  Stossheerd 712 

iugln  Eastern  Nevada 125 

ing  silver  ores 742 

-breaker,  Blake's 647 

-drilling  machines,  Beaumont  and  Locock's 516 

-drilling  machines,  Bergstrums 515 

-drilling  machines,  Brooks,  Borleigfa,  and  Gates 505 

-drilling  machines,  Burleigh's 506 

-drilling  machines,  Couch^ 504 

-drilling  machines,  Doring's 514 

-drilling  machines,  Ford's 517 

-drilling  machines,  Fowle's 504 

-drilling  machines,  Goulet-CoUef  s  Drill 529 

-drilling  machines,  Hanson's » 504 

-drilling  machines,  Haupt's 515 

-driUing  machines,  Jobart's  Cable  Drill 528 

-drilling  machines,  Leschot's 518 

-drilling  Machines,  Singer's 504 

-drilling  machines,  Sonuneiller 504,512 

rs,  crushing  by 652 

s  Compression  Blower 624 

ry  ventilators  abroad 628 

well  on  fires  in  mines 638 

& 

)mck,  boring  shafts  at 539 

y  cage  in  Nevada 675 

y  catches 591 

y  catches,  value  of 596 

y  lamps 632 

y  Lamp,  Boty's 633 

y  Lamp,  Clanny ! 633 

y  Lamp,  Davy's 632 

y  Lamp,  Eloin's 683 

y  lamps,  experiments  with 635 

y  lamps,  illuminating  power  of 633 

y  lamp,  miner's 633 

y  Lamp,  Museler's 633 

y  Lamp,  Stephenson's 632 

y  lamp  unlocked  by  magnetism 633 

y  hooks : 599 

)eds 451 

in  Colorado 379 

►ling 743 

1  pumps - 611 

le^sFan 628 

ns 662 

•ating  Cylinder,  Huet  and  Geylra's 707 

ating  Tubs,  Rittlngei's 711 

ation  and  concentration 692 

*ation  of  ores  by  fall  in  water 707 

•ators,  conical 711 

•ators,  sluice i 710 

ugTub,  Huudfs 709 

rad;  Kittlngei'fl 709 
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Shafts,  boring ..•....•• SI 

SiffDal  indioMors 69 

Silver  belt  of  Colorado 31 

Silver,  Br&ckner's  process 74 

Silver  mill,  arrangement  of 71 

Silver,  manner  of  occurrence  of — 4 

Silver  ores,  chlorination  of 7^ 

Silver  ores,  roasting — 7^ 

Singer^sRock  Drill S 

Sipnons,  drainage  by 61 

Sizing 61 

Skips 5 

Slime  separators 7] 

Slniciog 6( 

Smelting  Works,  Hill's » 

Smelting  Works,  Lyon's S 

Snow  on  Northern  Pacific  railroad % 

Soda  beds ^ 

Sommeiller's  Rock-drilling  Machine 504,51 

Sorting  boxes 71 

Spanisn  grants  in  New  Mexico 40 

Specie  and  bullion  movements 71 

Stamps.  Australian 67 

Stamp  batteries,  German 680,68 

Stamp  mills,  details  of 66 

Stamp  mills  in  Brazil 67 

Stampmillsin  California 1 

Stamp  mills  in  Colorado 347,36 

Stampmillsin  Nevada U 

Stamp  mills,  loss  of  gold  in 7! 

Stamps  and  stamp  mills 6S 

Stamps  of  California 66 

Stamps,  heavy 64 

Starting  gear 59 

Sta'^ionary  engines,  tramming  by 56 

Statistics,  method  of  collecting  by  blanks I 

Steam  pumps 61i 

Steam  stamps f 66 

Stephenfton's  Safety  Lamp 6X 

StetefeldtFuraaco 125, 71i 

Stosshcerd,  Rittinger's 72] 

Strike,  miners*,  in  Grass  Valley 5^ 

Stnive's  Safety  Lamp 6S 

Sulphurets,  treatment  of 73i 

Snnace  pick 48! 

Surface  transportation t 50 

Suspension  tramway 37! 

Sutro  tunnel 91 

Sweetwater  mines,  history  of 3Z 

T. 
Tubbing 532,543 

Table  Mountain  of  California 66 

Tail  sluicing 479 

Taxation  on  proceeds  of  mines  in  Nevada 126 

Taylor's  Engine 603 

Terrace  furnace , 359 

Thirion's  Blower •. $30 

Timber,  destruction  of 3*2 

Timber  in  Montana :S9 

Titles,  judicial  decision  affecting '/.'.'....  182 

Trade  of  Northern  Paci  6c  railroad 269 

Tramming  by  locomotives 564 

Tramming  by  stationarv  engines 562 

Tramming,  underground,  abroad 568 

Tramming  upon  a  fixed  rope 56S 

gumming  upon  the  Comstock  lode 558 

Tram  wagons,  small 561 

Tramways  and  wagons  in  California 557 
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ways,  portable 562 

portation,  sarfiuse..... 567 

Hie,  reoeiptBof • 760 

>n8 2^ 540 

mels -- 696 

for  raiainff  water 601 

lar  well,  the  American 538 

Bggear 590 

r-onrrent  slnioes «..  694 

coal  in 319 

V. 

^VsPan 686 

formation,  theories  of 463 

staff,  concentration  of. 694 

lation 683 

lator,  Cooke's 628 

later,  Qnibal's 626 

lator,  Lemielle's 628 

lators,  rotary,  abroad 628 

r-pressnre  engines 611 

r,  raising 600 

r  wheels,  nndergronnd 612 

r  Works,  White  Pine 613 

ler  and  Randall's  Excelsior  Pan 687 

let's  Pan 690 

)le^  and  Storer's  Crashers 665 

)  pme,  effect  of  discovery  of 117 

)  Pine  Water  Works 613 

n's  Steam  Stamps 668 

Dor's  Continnoos  Jig.... 702 

as  a  motor 716 

ing  drams 579 

lass 569 

mills 716 

mills,  Holland 721 

mm,poet 720 

rope 579,583 

rope,  transportation  npon 568 

ling,  ballion  prodact  of 337 

ling,  coal  and  petrolenm  in.... 327 

ling,  mill  ditches  in 337 

ling,  wages  and  snppliesin 337 

X. 

line 496 
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AUqiuif  Newlfexieo 

AUer  Gnlcit,  Uadiaon  Ccmnty,  Uontan» 

Alnine,  Afamie  Cirnnt;,  C»liranda 

JUuioaMi  Oreek.  JoMpUne  Coimty^  OrEgim 

Apacbe  Pos^  Tavspad  County,  Aruona 

ApiiUgal^s  ■fHcksoD  Ccmnt;^,  OrpMD 

AjqfenU,  Bi!>areT  Head  Couotr,  Uotibuis 

AzTosv  HoaAo,T3M  Co\mt!,Sew  Ueneo 

AtUQU,AItDruConiitr,  Idaho 

Aoliiun,  Baker  Coaiitf,Oivgali 

Aiwtralia 

AvolaiiclieGnlcli,  Header  CoiUit7,Uoiit>iia.. 


Bald  Monntoln,  Beaver  He«d  Cmmtj,  Uoatana 

Baimack,  RcnvcT  Head  Conntf,  UoDtaDa 

Baain  Crpcli.  Jt^tlemm  Conntj,  Montana 

Baain  UiHch.-DisKr  Lail«> Ooaaijr,  MontaiM 

Battle  Monntitia,  HdihImiIiM  County,  Nevndft...-. ..— . 

Bont  (Jiilfii,  I>c*^r  Lodge  CoQut;,  uontwu .„. 

BcariiTil.'li.  TuwCooaty,  NAwUaxko 

Bcur  liiiTT.  Cafhc  Cuunty,  Utali ., 

BeiiTct  l^a^Bb.  Meaglipr Connty.  UontaoB . ... .. .......... 

BcaTDftomi  Copper,  JefliHvoD  Coanty.Uiuitwut 

Bdgimn eeais»,9ss,sss.eoe,6tM 


Bentoo  Onleh,  He^Mr  County,  Hontam.. 

Big  Bue,  YamiMi  Coanty,  Aruoaa 

Big  HoI<>,  B«aT«T  Head  CoHSty.  HoaMna . . . 


BluebamCafion,  Great  S«Jt  L^«i  Cnonty,  UtiUi .'..-"'"I"I!. 

Bird!  Cre«fk,  Beaver  H&id  County,  Montana 

Bivin'B  Gulch,  Mn^inon  Connty,  MoDtana 

Black  Tail,  I><*r  Lodge  Coanty,  Hontana 

Bine  CafKni,  Oaker  Conntv,  Orii^oo 

Blinj  Gulch,  Owybee  County,  Idaho 

BIqo  Onich,  TnolnmBe  Connly,  Califoraia 

BJni"  Wing,  Bf^ver  Head  COnnty,  Uont4Uia.. I 

BohvminD,  Lane  Cmraty.  Oregon 

B<Mm<!nin^  fiulcb.  Doer  Lodge  Cennty,  UoDtaaa 

Bouliler  Cmmty,  Colorado 

BirnldEr  Cre^k,  Jefferson  Gmmty,- Montana 

Bowery  Onlcb,  Lewis  and  Clarke  County,  Montana 

Braiil ,, 

Bniwn'H,  Hadiaon  County,  Uontaoa 3 

Brown's  Vdejn'VnbvCotnity.C^bbiTiw. ■.-.■.  i.im.,ii:i...i..i.i.^^.i 

Buena  Vista,  Humboldt  County,  Nevada 

Bull's  Hun,  Baker  Conaty,  Oiefjim 

Bunkum,  Jackson  County,  Oregon - 

BnmtEiver,  Grant  Conn Cy,  Oregon 

Butt*  City,  I>eer  lodge  County,  Uootsna 

C. 
Cnlaveritas,  Calaveras  County,  Califonda 

California,  Carter  County,  Wvoming SS 

California,  Eldonulo  County,  California.... 
California  Gulch,  I'ark  County,  Colorado  . 


Canon  Creek,  Grant  County,  Oregon....."*".'."."'.", 
Cafion  Creek,  Lewis  and  Clarke  Conn^,  Montana.. 
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MT  Liodge  County,  Montenft 275 

ter  County,  Wrwrnng 337 

1,  Deer  lio!^  County,  If o^^ana 272 

na  County,  ^ruooa 321 

zfaer  ConntT,  Montana 296 

r^Connty,  New  Mexico 412 

fa-v^pai  County,  Arizona 322 

o  Connty,  Caliiornia 16 

B  Connty,  California 77 

Taos  Connty,  New  Mexico 39r> 

Taoe  Connty,  New  Mexico 383 

fcker  Connty,  Oreson 228 

Pero^  Connty,  Id«^ 251 

sek,  Utah 321 

mnty,  California 40 

la 558,576,598,000,623,624 

ihf  Meaf^er  Connty,  Montana 296 

[Tonnty,  Oregon 218 

k>nntv,  Oregon 227 

ity,  Nevada : 186 

on.  Great  Salt  Lake  Connty,  Utah 320 

«xBon  Connty,  Montana 301 

D. 

T  Lodge  Connty,  Montana 275 

tnt  Connty,  Oregon 222 

c  Elder  Connty,  Utah 321 

is  and  Clarke  Connty,  Montana 284 

eer  Connty,  California 43 

E. 

08  Connty,  New  Mexico 395 

County,  Oregon 228 

;  Connty,  Nevada : 191 

lite  Pine  County,  Nevada 175 

Connty,  Oregon 228 

.Yuma  Counf;y,  Arizona 321 

Taos  County,  New  Mexico 385 

rc6County,  Idaho 251 

Lodge  County,  Montana 273 

■.ty,  Oregon 222 

▼her  Connty,  Montana 298 

7f  Nevada 143 

Jonnty,  New  Mexico 409 

,  Gallatin  County,  Montana 312 

571,596,599,603,611,612,625,628,633,(544,653 

Pine  County,  Nevada 177 

IJounty,  Arizona 321 

Jackson  County,  Oregon 215 

F. 

er  Lodge  County,  Montana 276 

bounty,  Idaho 236 

CTc6  County,  Idaho 251 

ickson  County,  Oregon 214 

cer  County,  California 40 

iker  Couiity,  Oregon 229 

rings,  Jackson  Coimty,  Oregon 216 

County,  California 35 

660,588,609 

cv^is  and  Clarke  Connty,  Montana 285 

Shasta  County,  California 82 

Doer  Lodge  County,  Montana 273 

G. 

DcerLodgo  County,  Montana 274 

ear  Creek  Connty,  Colorado 308 

3er  Lodge  County,  Montana 273 

.  Doc.  207 51 


INDEX.  805 

V. 


Virginia  Gulch,  Lewis  and  Clarke  County,  Montana 285 

y iiginia.  Storey  County,  Nevada 100 

W. 

Warren's  Camp,  Idaho  Connty,  Idaho 250 

Washington  Bar,  Matlison  Connty,  Montana 3(fe2 

Washington  Gulch,  Doer  Lodge  County,  Montana 272 

Weher  River,  Weber  County,  Utah 319 

Webfoot  Basin,  Baker  County,  Oregon 228 

West  Mountain,  Great  Salt  Lake  County,  Utah 320 

West  Point,  Calaveras  County,  California 31 

White  Cloud,  Humboldt  County,  Nevada i : 193 

White  Gulch,  Meagher  County,  Montana 296 

White  Pine,  White  Pine  County,  Nevada 146 

Wickenburg,  Yavapai  County,  Arizona 321 

Wigwam  GuJch,  Madison  County,  Montana 302 

WiBiams  Creek,  Josephine  County,  Oregon 218 

Williams,  Madison  County,  Montana 305 

Willow  Creek,  Baker  County,  Oregon 228 

Willow  Creek,  Taos  County,  New  Mexico 385,388,390 

Willow  Gulch,  Carter  County,  Wyoming 337 

Winnemncca,  Humboldt  County,  Nevada 193 

Wisconsin  Creek,  Madison  County,  Montana 304 

Y. 

• 

Yankee  Doodle  Gulch,  Deer  Lodge  County,  Montana 274 

Yankee  Gulch,  Carter  County^  Wyoming 337 

You  Bet,  Nevada  County,  Califomia 57 

Yuba,  Alturas  County,  Idaho 248 

Z. 

Zwickan,  Saxony 534 
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3  6105  126  656  904 


Stanford  Unireraity  Ubrariea 
Stanford,  California 
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